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(57) Abstract: 

FIELD: automation and computer 
engineering. SUBSTANCE: method involves < 
detection of characteristics of user body ' 
parts movement, converting measured results 
into required representation form and 
processing of sequences of converted data in 
order to achieve data about position and 
orientation of user in space. For this 
method involves mounting near , main Joints of 
user body instruments which measure at least 
one angle between segments which are 
adjacent to corresponding joint of user 
body, mounting on at least one segment of 
user motor apparatus a tool which measure 
reference directions, measurement of 
orientation of at feast one segment which 
carries reference direction detector, 
detection of angles between segments which 
are adjacent to said main joints of body, 
detection of orientation and position of 
user body as whole in three- dimensional 
space using measured angles and orientation 
of said at least one segment which carries 
reference direction detector. Invention also 
describes device which implements this 
method. EFFECT: increased functional 
capabilities. 30 cl, 2 dwg 
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H3o6peTeHne othocm k CMCTeMaM 
onpefleneHnw nonoxeHna opMeHTaunu 
nonbsoBaTeneH b npocTpaHCTBe m MoxeT ouTb 
ncnonbaoBaHo b MHTepa»anBHbix KOMnbioTepHbix 
nrpax, b TpeHaxepax Ana o6yMeHM9 nnn 
TpeHMpOBOK cnopTMBHoro m BoeHHoro 
Ha3HaMeHMfl. H3b6peTeHne mokbt 
ncnonb30BaTbCfl Ana oaflopoaneHun, npn 
o6yMeHHH u OTpa6oTKe npasM/ibHoro 

BUHOJIHeHVIfl A&TbMH H B3pOCnblMH 

ABMraTe/ibHboc ynpaxHeHMfi m npnewoa b 
cnopTMBHbix Mrpax, Tamjax. 

H3BeCTHU CMCTeMbl OTCrieWMBaHMfl M 

0T06pa)KeHHfl noncoKeHMfl Tena nenoBeica npn 
era nepeMeujeHMu c McnonbsoBaHweM 
MexaHMHecKMX cpeflCTB OTcne>KMBaHHfl 
nonojKeHvw ronoBbi m sneMeHTOB rena - 
roHnoMeTpos, KOTopue npeflHa3KaMeHbi Ann 
M3MepeHfc4fl ymoB nosopoTa cycraBOB m Ahfl 
onpeAeneHMfl KOHennbrx nonoxeHMfl, HanpMMep, 
pyicn OTHocwiTenbHO Tena. mjim kohmmkb nanb^a 
OTHOCMTenbHO pywi nnn ronoBu oTHoevrrenbHO 
tomkm npocrpaHCTBa b kotodom* pa3Meu^eH 
roHnoMeTp. 

K HeADcraTicaM TaKva cucreM cneflyeT 

OTHeCTM TpyAHOCTM ICCTMpOBKM rOHMOMGTpOB C 

cycTaaaMn, ocofeHHO MMeiou^MMM MHOxecTBO 
creneHeH c8o6oAbi, Hanprnuep nneneBbiM. 
Uenrpbi noBopora roHMOMerpoB He coBnaAaioT c 
ueHTpaMM BpaineHMfl cyctaBOB. BcneACTBMe 
3Toro KMHeMaTMMecKpro paccornacoBaHMfl 
MMeeT Mecro npocxanb3biBaHHe (oTHOCKrejibHoe 
nepeMeu^eHne) Me*fly KpenneHneM roHMoweTpa 
m KOHeMHOdbio b npoqecce nepeMe^eHUfl. 
CycTaBW ManoBexa He aarwforcfl MAeanbHUMH 
uiapHnpaMn: och BpatneHMfl nepeMematora npH 
n3MeHeHnn yr/ios noBopoTa cycraBOB. Ann 

nOBblliJeHMfl TOMHOCTM Heo6xoflMMO 
McnonbsoBarb cooTBeTCTByioiu>ie Kann6poBicn. 

H3BecTHW MamuTHbie cucreMu 
0Tcne>KMBaHMfl n OTo6pa>KeHMfl nanaxceHvtfl m 
opueHTaL^MM Tena HenoBeica b npocrpaHCTBe, 

OTHOCM Ten bHO SKOHOMMMHbie m yAo6Hbte B 

Hcnonb30BaHviH h oOecnemiBajoti^e 
npueMneMyio TOHHocTb (cm. Burdea G., Cotffel 
P. Virtual reality technology. 1994, John 
Wiley & Sons, Inc. pp. 17-25). K TaKMM 
cucTeMaM OTHocflTCfl Motion Capture Server 
KOMnaHMM Pdhemus u Flock of Birds KOMnaHnn 
Ascention Technology Corp:, coAepxatnue 
MHOxecTBO nnaT o6pa6oTKM M3MepeHMfl 
napaMeTpoB ABKtfeHMfl, KOHTponnep, nnary 

BHeilJHeft CMHXpOHH3aUMM, KOMMyHHKai^MOHXytO 

nnaTy, KnaBMarypy m mohmtop, nepeAarrMMK, 
coflepttamjifl tdm aneicrpoMarHMTHbie KaTyuJKM m 

MHOJKeCTBO npneMHMKOB, IQWAblR H3 KDTOpbDC 

Ta»Ke cpAep)KMT MMHuaTiopHyK) Tpuafly 
aneKTpoMarHHTHbK KaTyujeK, BOcnpnHMMa>oii;MX 
MamnTHbie norifl, M3rtyMaeMbie nepeflaiMMKOM. 
nonoxeHne n opueHTaLjMfl kswcappo npvieMHViKa 
H3Mepj«0TCfl npw ero nepeMememin B tmoobom 
cnynae cvideMa coAepxcuT 8 npneMHMKOB, 
cHa6xeHHbK KaoeneM m cpeAcrsaMvi xpenneHUfl 
Ha nonbaoaaTene. HcnonbsyeMaw b cucreMe 
Motion Capture Server HH3KOMacTOTHa* 
TexHonorvifl MamnTHbrx npeo6pa30BaTenefl 

noSBOTWeT He VMHTbJBaTb B03M0XHyK) 
6nOKMDOBKy nMHUM BM3MpOBaHMfl 

"nepeAaTHMK-npweMHMK" npenjrrcTBMflMH. 

flanbHocTb Ae^CTBMfl Ta»a cMcreM 
HeBenura (b npeAenax Heoonbujoro 
noMeu4eHn«); TOHHocTb 3aBHCvrr ot paccroHHua 
Mengcry nepeAaTMUKOM m npnewiHUKOM. B 
cucTeMe c nepeMeHHbiMM MarHMTHbiMM norwMn 
HanviHue nocTopoHHUX MeTannnnecKva 
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npeAMeTOB yxyAiu TOHHocTb BcneACTBue 

MHAyi^HpOBaHMfl BMXp^bbK TOKOB. CMCTeMa C 

nocTOHHHbiMH MarHHTHbiMH non«MM MeHee 
MyBCTBHTenbHa k HanuMMio MeTannnMectoix 
npeAMeTOB, QAHaKO ocjx^ejcr MamnTHoro 
conpoTnaneHMfl mokct BHecTM MCKaxeHMfl b 
C03AaBaeMbie n epeAaTHM kom MamnTHbie nonn. 

KpoMe Toro, k HeAocTaTKaM Taicnx cucreM 
cneAyeT oTHecTM HeACCTaTOHHO BucoKoe 
6bicTpoAeftcTBne BcneACTBMe BpeMeHHbrx 
saAepKeK ycTaHoaneHMfl aHanoroBoro cumana, 
a TaiOKe bwcokmm ypoBenb ujyMOB, ^to npwBOAWT 
k ApcoKaHMK) M3o6pa)KeHMfl Ha OKpaHe. 

MsBecTHa ynbTpa3ByraBafl cncieMa 
OTcnejKMBaHMfl nonoxeHHfl n opvieHTamiM 
nonb30Baienfl b npocTpaHCTBe, coAepjKamafl 
nepeAaTHMK, BbinonHeHHbi^ b BHAe Haoopa us 
Tpex nepeAa»ou;nx aneiapoaKycTMHecKnx 
npeoGpasoBaTenefl, )KecrKo 3aKpenneHHbrx Ha 
onopHOft paMKe, npneMHMKM b bhab HacopoB H3 
Tpex MHKpo0OHOB, KecTKO aaKpenneHHbix Ha 
onopHOH paMKe, pa3Mei4eHHoA Ha 
nonbaoBaTene, nanpviMep Ha mneMe c 
AMcrweeM. cwcTeMy o6pa6oTKM pemcTpwpyeMoft 
MHCfxopMaujiM vi cucreMy oTo6p£UKeHMfl 
CMHTe3MpyeMoro M3o6paxeHMR nonb30BaTenK) 
(cm. Tart )Ke, c.25-28). OnpeAeneHne 
MecTononoxeHMfl oasvipyeTcn Ha npwHujine 
TpnaHrynflUMM. Anfl onpeAeneHMfi nonoKeHMH h 

OpHeHTaU,MH nnOCKOCTVl C TpeMfl Mt4KpO$OHaMM 

TpeOyeTpfl ocyunecTBMTb 9 M3MepeHMR 
paccTOflHVWi. TaKan cncieMa TpeOyeT HanMMvifl 

npflMOM nMHMM BH3HDOBaHM« (T. 6. OTCVTCTBUfl 

npenjrrcTBMR) mqw^/ nepeAaiouj^viM m npneMHWM 
aneMeHraMM cMcreMbi. ripn hsuimmmh 
nperwTCTBMfl nnn npn noBopoTe ronoBbi 
nonbaoBaTene b cropoHy cviman TepneTCfl. K 
HeAOCTancaM TawKe cneflyeT OTHecTM BbicowiR 
ypoBeHb uiyMOB crx>Ha. KpoMe Toro, npn 
Heo6xoAMMOCTM oTcne^KMBaHMfl conbujoro 
HMcna npneMHMKOB MacroTa onpoca CHWKaeTcn, 
t. e. CHkOKaera 6bicTpoAeKcTBne waMepeHMR, 
TpeoyeMoe Ann Bocnpow3BeAeHHfl b peanbHOM 
BpeMeHH nepeMeu^eHMfl noABiDKHoro o6"beicra m 
ero HacreM. 

PaccMcrrpeHHbie Bbiiue CMcreMbt othochtch k 
cMcreMaM c naTMHicaMH onpeAeneHHii 
aoconioTHbix napaMeTpoB ppwKeHun, b KOTopbix 
ocymecTanneTCfl M3MepeHne aocontoTHoro 
nonoxeHUfl u opueHTauwn noABWKHoro oGbeiaa 

OTHOCHTenbHO 4>HKCHpOBaHHOR CMCTeMbl 

KoopAMHar, cBP3aHHOM c nepeAaTMMKOM. 

BMecre c tom M3BecTHbi cucreMbi c 
AaTMMKaMM onpeAeneHVW OTHocMTenbHbix 
napaMeTpoB ABMxeHKfl, k AOcronHCTBaM 
KOTOpba cneflyeT OTHecTM npocTOTy m 

KOMnaKTHOCTb. ripHMepaMM T3KMX CHCTeM MOrVT 

cny)KMTb "nepMaTKH", McnonbsyeMbie b cMcreMax 
norpyxeHMfl b BMpTyanbHyto peanbHocTb, 
coAepxau^Me a^tmmkm, MSMep&iouyie HeKOTopue 
n/iM Bee ymH noBopora cycTaBOB nanbqeB. 
Tawie CMCTeMbl MoryT coAepjKaTb 
AononHMTenbHO a3tmmk onpeAeneHMfl 
aocontoTHoro TpexMepHoro nepeMeu^eHMn m 

0DMeHT3AMM (3D-A3THMK) ATW OTCneXMBaHMfl 

nepeMemeHMfl aanncTbfl nonbsoBaTenn. TaK, 
M3BecTHa CMcreMa c onTMMecxM mm AaTMMKaMM 
DataGlove KOMnaHMM VPL (cm. TaM 5Ke, c. 
33-37), KOTopan MOxeT 6brrb McnonbsoBaHa b 
KanecTBe 6nnH<afiujero aHanora M3o6pefeHMfl. 
H3BecTHafl CMCTeMa coAepacMT onTHMecKMe 
BonoKHa, pa3Meu\eHHbie Ha nencofi onacTMMHow 
nepMaTKe, a Taicxe 30-flaTMMK. KajkAbift naneu, 
HMeeT OnTMKOBOnQKOHHblH KOHTyp An« Ka)Kfloro 
H3 cycTaBOB, nono)KeHne KOTopbrx M3Mep«eTc«. 
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Bo/ioKHa BWBefleHU Me ynpyrviR oneMeHT 
KpenneHna, KOTopbm Au.,*;KaeT HeoojibtiJMe 
nepeMemeHMfl, ooycnoaneHHbie cm6aHneM 
nanbqeB nonb30BaT6jifl. B craHAapTHOtf 
KOHc{)Mrypaunn ncno/ib3yioTC» Asa AaTMMKa, 
npuKpenneHHbie k HapyacHoii CTopoHe Ka)KAoro 
nanbija, MTo6bi BoenpMHMMaTb M3Tm6 ocHOBHbix 
cycTaBOB. MoryT Taiace Mcnorib30BaTbCfl 
AonoriHMTejibHue /jamwai aha HeocHOBHba 
cycTaBOB, a fatwce Ana AononHMTejibHo 
Bbino/iHfleMbix ABuxeHM^ (HanpuMep, a6flyKun« 
m T.n.). OnTunecKvie BonoKHa CBH3aHbi c 

OnTMKO-3/ieKTpOHHblM MHTepcf) ©MCOM . 

KoHCTpyiojufl AaTMMKa TaKOBa, mto npw 
OTCyTCTBMM M3ro6a cycTaBOB 

pacnpocTpaHflioiAMficfl e bojiokho cbbt hb 
npeTepneBaeT ocna6neHMfl m Hao6opoT, npM 
M3m5e ero KorwMecTBo M3MeHflera, mto 
no3Bcyi«eT KOcaeHHbiM nyTeM M3MepMTb yron 
noBopoTa cycTaBa. (Ipw QtyHiajMOHMpoBaHMM 
CMCTeMbi b HaMane KawAoro ceanca npoBOAMTCH 

Kann6pOBKa BBMAy HeB03MO)KHOCTM TOMHOrO 

anpMopHoro npomo3npoBaHHfl noATOHKM 
nepMaTKM Ana KOHKpeTHoro nonb30BaTe/w. 
nonyMeHHbie MCXOAHbie AaHHbie MSMepeHMft 
nepe<MHTbiBaK)Tcfl b 3HaHeHM*i yrnos c 
McnonbaoBaHMeM KanMopoBOHHbix kohctbht m 
cooTBeTCTByiou^nx ypaBHeHMR annpoKCMMai^MM. 
K HeAocTaTKaM TaxMX cwcTeM othocmtca 

CHIDK6HM6 TOMHOCTM M3-33 HaKOfineHMfl OUJM6OK B 

pe*MMe pasoMKHyTo^ KMHeMaTMMecKoPI ijenM, 
Heo6xqAMMOCTb McnonbsoBaHMa 3D-AaTMWca, a 

TaWKB MX BblCOKafl CTOHMOCTb. 

flna Bcex CMcreM c BbnueonMcaHHbiMM 
TunaMU AaTMMKOB npw peiueHMM saAaMM 
oTcnexMBaHMfl nonoxceHMfl m opneHTai^mi Bcero 

TeJia BdJKHbIM 4»KTOpOM flBJWeTCfl 

coecneMMBaeMoe paooMee npocrpaHCTBO (T.e. 
npocTpaHCTBO nepeMemeHMfl nonbsoBaTena). B 
MAeanbHOM or/Mae oho aotdkho 6brrb 
AOCT3TOMH0 6onbiiJMM 6e3 norepM pa3peujeHMfl 
m 6e3 cnei^ManbHba Mep no o6ecneMeHMK> 

OTCyTCTBMfl nOMex BM3MDOBaHMK> DOABWKHbOC 
06"beKTOB. 

3aAa^efl M3o6peTeHM« flanaeTCfl cosflaHMe 
cnocooa OTcnexMBaHMH m OTo6paxeHHfl 
nono)KeHHfl m opneHTai4nn nonbsosaTenfl h 
CMcreMbi Ann ocymecTBJieHMH cnoco6a, 
npeoAoneBaiomMx HeAOcrancM petueHMfl, 
M3BecTHbix H3 npeAUjecTByioujero ypoBhw 
TexHMKM m ooecneMMBaiou^MX cHuxame 3arpaT 
Ha HsroTOBfleHue m OKcnnyaTaijMK) npw 

OAHOBpeMBHHOM 06ecneMeHMM TOMHOCTM M 

GbicrpQAeRcTBMJ? OTcneacMBaHMfl, TpeoyeMboc 
Arw aAexBaTHoro oToopaxeHkw ncmoHceHMfl h 
opweHTauMM nonb30BaTenfl, b MacrHocTM 
jiokomoijmm b peanbHOM BpeMeHM 
nojib30BaTenfl, norpyaceHHorb b BnpTyanbHy»o 
peanbHocTb, a TaiOKe o6ecneMeHne yAODCTBa 
An« nonbsoBaTenfl 6e3 icaicnx- jim6o 
orpaHMMeHMM ero nepeMemeHvw no 
npocTpancTBy m ecrscTBe h hocth ero abhkbhhPI, 

B TOM MMCJie npM B3aHMOAeMCTBMflX 

nojibsoBaTem? c o&beiaaMvi BnpiyaribHoft 
cpeAbi. 

YKa3aHHwR TexHUMecKMR peayjibTaT 
AOCTiiraeTCfl TeM, mto b cnoco6e OTcneaoiBaHHfl 
m OTo6pa)KeHn« no^o)KeHMn n opneHTaijviM 
nojibsoBaTenfl b npocrpaHCTBe, npn kotodom 
onpeAenflKJT napaMeTpu nepewiemeHWfl Macrefi 
Tena nonb30BaTenn, npeo6pa3yK)T nonyMeHHbie 
AaHHbie M3MepeHHM b TpeoyeMyK) qbopmry mx 
npeACTaBJiewvw m 06pa6aTbiBaK)T cxjBpicynHocTM 
npeo6pa30BaHHbix AaHHbix Ann nonyMeHna 
AaHHboc, onpeAenflKDinnx nojioxeHMe. h 



opneHTai\MK> non iTenn b npocTpaHCTBe, b 
cootb eTCTB m M c M3oopeTeHneM 

a) 3aKpennflK)T y Ka^Aoro M3 ocHOBHbix 
ccmneHeHUM cerMeHTOB onopno- ABMraTejibHofi 
cucTeMbi nonbsoBaTejifl cpeACTBb onpeAeneHWW 

5 no MeHbiuefi Mepe oahoto yma MejKAy 

CerMeHTaMM, npHMbHCaHDll^MMM k 

cooTBeTCTByioineMy comieHeHMK); 

6) pasMemaioT no MeHbiueR Mepe Ha oahom 
M3 cerMeHTOB onopHO- ABwraTenbHofl cviCTeMu 
1Q no/ibsoBaTenn cpeflCTBO onpeAe/ieHMfl onopHbix 
HanpaBneHMM; 

b) onpeAejwwT opueHTaunio no MeHbtueft 
Mepe OAHoro cerMeHTa, Ha kotodom pa3Meu;eH0 
cpeACTBO onpeAaneHMfl onopHbix HanpaaneHMR, 
OTHOcHTenbHO ynoMAHyTbix onopHbix 

15 HanpaB/ieHMfi; 

r) onpeAenflioT yrnu Me)KAy cerMeHTaMU, 
npMMbiicaioi^MMM K ynOMflHyTbIM OCHOBHblM 

coMTteHeHMnM; 

A) onpeAeJu»K)T opueHTai^Mio u nonoKenne 
no/ibsoBaTerifl b i^enoM b npocrpaHCTBe Ha 
20 ocHOBe nojiyMeHHbix sHaneHMR yrnos m 
opMeHTai^MM ynoMHHyToro no MeHbiue^ Mepe 
oahoto cerMeHTa, Ha kotodom pa3Meu\eHO 
cpeACTBO onpeA&neHWfl onopHbix HanpaaneHM^. 
ripn 3T0M Ann nonyMeHvifl B3aviMOCB5t3aHHbix 
nocneAPBaTe/ibHocTeii A3HHbix, onpeAenaiotuMX 
n3MeneHne bo BpeMeHM noxiOKeHwi m 
opueHTai^nn nojibaoBaTenfl b npocrpaHCTBe b 

COOTBeTCTBH H C erO pea/lbHbtMM ABlOKeHMflMM, 

noBTopnioT c saAaHHoR nepuoAMMHOCTbK) 
BbinojiHeHMe onepai\Mft c (b) no (a), npuneM 
nonyMeHHbie AaHHbie nonoxeHHA h opueHTai^MM 
noxibsoBaTexifl b npocrpaHCTBe perncTpnpyK>T 
Arw nocneAyiounero ncnonb30BaHn«. 

KpoMe Toro, npw ocymecTBneHMM onepai^nn 
(A) McnonbsyiOT SHaneHMfl nune^Hbix pasMepoB 
cerMeHTOB onopHO-ABwraTenbHoK cucTeMbi 
$5 nonb30BaTerm m AonoriHurenbHo ocyu^ecTBrwioT 
cneAyiomvie onepauMM: 

e) onpeAenflioT onopHbift cerMeHT mhm 
cerMeHTbi onopHO-ABuraTenbHoR CMcreMbi 
nonb30BaTen«; 

k) no3Mi4MOHnpyKDT ynoM^HyTbifl onopHbift 
40 cerMeHT win oenmeHTbi OTHOCMTejibHo onopw b 
OTo6paxcaeMOM npocrpaHCTBe. 

Ann nonyneHUJi m pervtcrpaijMM 
nocne AosaTe ji bHOOTM AaHHba nonc»KeHMn m 
opneHTai4nn nojib30BaTenn b 0T06paxcaeMOM 
npocrpaHCTBe m Arm OTo6pawceHHB ABnxeHuR 
noJib30BaTexifl b cooTBeTCTBMM c nonyMeHHbiMvi 
AaHHbiMM onepai^MH c (r) no (*) noBTopfHOT c 

3aAaHHOM nepMOAMHHOCTblO. 

npH 3TOM ABH?KeHMfl nonbdOBaTe/iA 
oTo6pa)KatoT b peanbHOM BpeMeHM mjih 

SO OT06pa)KaK)T MX B CCOTBeTCTBMM C 

3aperncTpMpoBaHHbiMM AaHHbiMM no Mepe 
HeooxoAMMocTM b nccneAyioiijMR MOMeHT 
BpeMeHM. 

npeAnoMTMTexibHo ppwxeHvin nonb30BaTerw 

0TO6paxa»0T B COOTBeTCTBMM C Heo6XQAMMblM 

55 paicypcoM Ha6xiKDAeHMfl mjim nocne 
AonoxiHMTenbHoro peA3KTMpoBaHM« 
nonyneHHoro oToopaxeHMfl ABMxeHMM 
nonb30BaTerw. npn stom b KaMecTBe onopHba 
HanpaeneHMR Mcnonb3yioT HanpaaneHMa 
''ceBep-HDr* AaTMMKa reoMamMTHoro nonfl m 

60 HanpaaneHMe AaTMMKa MecrHoR BepTMicaxiM, 
hm6o HanpaBJieHMfl, o>opMMpyeMbie 
rMpocra6MnM3MpoBaHHbiMM AaTMviKaMM onopHbix 
HanpaaneHMJi, jimoo nanpaaneHMfl "ceBep-Jor" m 
"sanaA-BocroK**, /im6o HanpaaneHMfl, 
qbopMMpyeMwe BHeiuHMM mctomhmkom onopHbix 
HanpaB/ieHMM. 
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KpoMe Toro, b dtbb cpeACTBa 

onpeAeneHMfl onopHbix h«*..paBneHnfi Moxer 
6biTb ncno/ib30BaHa no MeHbiueR Mepe oAHa 
napa npocTpaHCTBeHHO paaHeceHHbix a3tmhkob 
a6co/iK>THbix KoopflUHaT, paaMemaeMaa no 
MeHbiueM Mepe Ha oahom na cerweHTOB 
onopHo-ABMraTeribHOM cncreMbi nonb30Baiena. 

TaioKe npeAnoMTHTenbHO, mto nnneRHbie 
pa3Mepbj cerMeHTpB onopHO- ABnrarenbHoR 
CMCTeMbi nojibaoBaTejifl 3aA9K>T Ha ochobs 
M3BecTHbix nponopunR Tena MenoBeica c 
Mcno/ib30BaHneM AaHHbix pocTa nonb30BaTen«, 
npuMeM . JiHHefiHbie paaMepu cenweHTOB 
onopHO-ABMraTenbHofl cviCTeMbi nonbsoBaTe/w 
MoryT MacnjTa6npoBaTbcs Ann 
cooTBeTCTByiouiero H3MeHeHkw ero pa3MepoB 
OTHocurenbHO OTo6paxaeMoro npocrpaHCTBa. 

Kpowie Toro, npn Mcnonb30BaHMn 
MaHuny/iflTopa ppn B3anMOAeRcTBKfl 
nojib30BaTen« c o&beicraMvi OTo6paxcaeMoro 
BMpTyanbHoro npocTpaHCTBa nonoaceHMe 
MaHnnyjwTopa npeAnosTviTenbHo onpeAanaioT 
no nonoKeHMK) yAepacMBaiomeR ero pym 
nonb30Barenfl, a TOHHyio opneHTanwo 
MaHnnynflTopa onpeAerwioT c noMombio 
pa3MeiAaeMoro Ha neM AononHnTenbHoro 
cpeAprea onpeAeneHKfl ynoMWHyrboc onopHboc 
HanpaaneHMM. 

npM 3TOM B KaMGCTBe OCHOBHbOC ooMneHeHMfl 

Me^qy oenvieHTaMn onopHo- ABnraTenbHoR 
CMCTeMbi nojib30BaTenn npeAnomnTenbHO 
Bbf6npaioT Ta3o6eApeHHbift cycraB, KoneHHbie 
cycraBbi, roneHOCTonHbie cycraBbi, nneneBbie 
cycraBbi, JioKTeBbie cycraBbi, KucreBbie 
cycTaBbi, coMneHeHHe ronoBbi n nneM n 
coMneHeHMe rpyAHoro m noncHMHHoro OTAenoB 
no3BOHOMHMica m AonojiHHTenbHo cycraBbi cronbi 
n nanbueB khctm pyK. 

yica3aHHbtA Bbime TexHHMecKnR peay/ibTaT 
AOCTHraeTCfl Taicxce TeM, mto cHcreMa 
OTcnejKMBaHw? nonoxeHMH n opneHTaunn 
nonb30BaTerm b npocf paHCTBe, coA£P*atnafl 

MHOMCeCTBO A3TMMKOB napaMeTpOB ABVWCeHMH, 

pa3MeiM6HHboc Ha Macrnx Tena nonb30BaTanfl. 
cpeACTBO npeo6pa30BaHnft cnrHanoB a3thvikob 
b TpeoyeMyio cJx>pMy mx npeACTaaneHMfl, 6noK 
06pa6OTKM M3MepeHHbDC AaHHbix, bxoa KDToporo 
coeAMHeH c bbixqaom cpeACTBa 
npeoCpasoBaHMfl, m 6jiok OTbopaxcenvui 
npocrpaHCTBeHHoro nonoxeHMfl n opMeHTaijHH 
nojib30BaTexifl, c&reaHHbiR c djk>kom oopaooTKM 

KSMepeHHbDC AaHHblX, B cooTBeTCTBH n c 
M3o6peTeHneM APnonHMTenbHO cQAepaou 
cpeACTBO onpeAeneHun onopHbix HanpaaneHnR, 
pa3Meu4eHHoe no MeHbiueR Mepe Ha oahom M3 
cenwieHTOB onopHo-ABnraTenbHoR cncreMbi 
nanb30BaTerw, oaok onpoca, coeAMHeHHbiR 
KananaMH onpoca c astmuksmh napaMeTpoB 
ABM)»ceHMfl M cpeACTBOM onpeAeneHH* onopHboc 
HanpaeneHMR, npn stom BbocoA 6notca onpoca 
coeAMHeH c bxoaom cpe/^ea npeo6pa3QBaHM«, 
a b KanecTBe astmukob napaMeTpOB ppwKemn 
ncnqjib30BaHbi A3tmhkm OTHocvuejibHbix yrnoB 
noBopoTa, pa3MeqeHHbie b HenocpeACTBeHHoR 
6nn30CTH ot ocHOBHboc coMiieHeHnR Mewfly 
cenvjeHTaMM onopHo-ABMrarejibHoR cncreMbi 
nonb30BaTenfl win Ha caMux cenvteHrax. 

Hpn 3tom cwcreMa npeAnomMTenbHo 
coAep^KMT no MeHbujeR Mepe oaho cpeACTBO 
B3anM0AeRcTBM« nonbsoBaTeiifl c o&beKTaMM 
BnpTyanbHoro npocrpaHCTBa, Ha kdtodom 
pasMeu^eHo AononHMTenbHoe cpeACTBO 
onpeAeneHMfl onopHbix HanpaaneHnR, 
cBwaHHoe KaHanoM onpoca c 6/iokom onpoca. 

TaioKe npeAnoHTMTenbHo, mto a^thhk 
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OTHocMTenbHbix yi 
BnAe TeH30AaTMMKa 
AaTMHKa. 

KpoMe Toro, npeAnoMTHTenbHO, mto 
cpeACTBO onpeAeneHMfl onopHboc HanpaaneHMft 
BbinonHeHp Ha ccnoBe AaTMMica reoMamnTHoro 
nonn n fljaTMnica MecTHoft BepTMKanH, HanpviMep 
AaTMHKa rpaBHTaukiM, nnoo . b BHAe 
rHpocra6Hnn3MpoBaHHoro AaTMHKa onopHbix 
HanpaBiieHMfl, nnoo b BUfle A3TMHKa cMmana 
HCxyccTBeHHoro BHeuiHero MCTOMHMKa onopHbix 
HanpaaneHMH. 

M HaKOHei;, cwcTeMa npeAnoMTMTe/ibHO 
coAep>KHT cpeACTBO xpaHeHnq 
npeo6pa30BaHHbix M3MepeHHbix AaHHbix Ann 
nocneAy»omero Bocnpon3BeAeHMfl 
npocrpaHCTBeHHoro nonoweHHH m opneHTai^MH 
nonb30BaTerin, ce^3aHHoe lumhoB nepeAaMH 

AaHHbDC C 6HOKOM 06pa60TKM M3MepeHHblX 

AaHHbix; cpeACTBO BBOAa Aono/iHMTenbHbDC 
AaHHbix Ann nocrpoeHMn MaTeMaTHMecKVDC 
MOAeneR TpexMepHoro npocrpaHCTBa m 
nonbaoBaTenn b HeM, censaHHoe c 6notcoM 
oopaooTKM H3MepeHHblX AaHHbix, h 6/lOK 
cfopMMpoBaHHfl M3o6pa)KeHHR ncfl TpeoyeMbiM 
yrnoM speHHfl h peAaKmposaHUfl H3o6pa>KeHHfl, 
BKniOMeHHbiR MexcAy BbixoAOM 6noKa o6pa6oTtcn 
n3MepeHHboc AaHHbix h bxoaom 6noxa 
oTo6pa>KeHHfl npocrpaHCTBeHHoro nonoxeHvifl m 
opneHTai^HH nojibaoBarenfl. 

Ha AaHO ycnoBHoe M3o6pa)KeHHe 

nonbaoaaTenfl, vuiniocrpHpyKHi^ee . 
pacnonoxceHne cpeACTB onpeAeneHMfl ymoB 
MOKAy cenvieHTaMM onopHO-ABMraTehbHofl 
cncreMbi nonbsoBaTexw w cpeACTB 
onpeAeneHMfl onopHbix HanpaaneHMa cncTeMbi, 

COOTB€TCTByK)U^eM M306peTeHMK); 

Ha cfcHr. 2 - o6o6iAeHHa5i 6noK-cxeMa 
cncreMbi OTcnexoiBaHnn n oToopaxeHHA 
nonoMceHUfl n opneHTai^nn nonbaoBaTenn, 
Bbino/iHeHHon b cooTBeTCTBnH c nao^peTeHneM. 

Ha 4>nr.1 cxeMaTMMecKn n3o6pswceH 
nonb30Barenb 1, onopno- AsnraTenbHaj? 
cncreMa KOToporo coctomt n3 cerweHTOB 2 c 
coMheHeHktflMvi ujapHupHoro mna 3. 
CoMneHeHHfl liiapHnpHoro mna 3 cenweHTOB 2 
MMMTVipyioT cpeAMHeHM« KOcreR cycraBaMM. 
LUapHnpbi, rak xce icax n cycTaBbi Menoeeica, 

)KMBOTHOrO, UMBKDT pa3HyK) CTeneHb CBOOOAbl. 

HanpviMep, coeAMHeHvm npeATuieMbn n nnena, 
roneHH n 6eApa Moryr MMnmpoBaTbca npocrbiM 
LiiapHnpOM c qaho^ creneHbK) caoooAbi, a Ann 
HMMTupoBaHHA coeflMHeHUJi ruieMa b nneMeeoM 
cycraBe c nonancoR, ra3p6eApeHHoro cycraBa 
HeooxoAHMo uiapnnpHoe coeAHHeHne c 
oonbUJMM KonMHecTBOM CTeneHen cbodoa". 

CpeACTBa onpeAeneHHH yrnoB Me)Kfly 
cenMeHTaMM 2 npeApraBrwioT coooR AaTMnxn 4 
An* oTcneaaiBaHKfl noncwceHnw cerweHTOB n mx 
MacreR oTHOCMTenbHO Apyr flpyra, 
pa3MemaeMbie b Mecrax coMneHeHnn cenvieHTOB 
n Ha caMMx cerMem-ax. 

Ohm npeAHasHaMeHbi aha tomhoto 
OTcne)KMBaHMfl ABnxennn nonbsoBaTenn, b tom 
Mncne Ann M3MepeHMfl yrnoB noBopora 
HeKOTopbix cenvieHTOB OTHOcnTenbHO csoen ocn, 
HanpMMep oahoto kohl\3 noKreBoro cerweHTa 
OTHOCMTenbHO Apyroro era icoHi^a. 
BbiujeynoMflHyrbin npiaeBoR cenvieHT coctomt 

M3 AByX JT/MeBbK KOCTeR, CnOCOOHbDC ABMraTbCJI 

OTHOCMTenbHO flpyr APyra, nosBonnfl oahomy 
KOHLy cerweHTa noBopaMMBaTbCfl OTHOCMTenbHO 
Apyroro BAonb caoeR ocn. TaKoro poAa 
cerMeHTOB. cnoco6Hbix nacrMMHo 

noBopaMMBaTbCfl BOKpyr cBoeR ocn, He M3MeHJ»« 
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npw 3tom yron Me>Kfl im m ciwexHbiM 
cerMeHTOM, HecKonbKo. hmm othochtc*: 
ro/ioBa c ween, noBopaHMBaeMbie 
oTHOCMTe/ibHo roien; rpyAHaa nacTb Tena, 
nosopaMMBaeMafl OTHocnTenbHo Ta30BOM Macm 
flaTMUKM 4 MoryT npeflCTaannTb 0060R onniK6- 

BOJlOKOHHbie AaTMUKM, TeH3QnaTMMKM. B OflHOM 
M3 BapwaHTOB ocymecTBJieHMfl M306peTeHMfl 
flaTMMK 4 MO)KeT npeACTaa/iflTb coooh abtmhk 
Ann M3MepeHna ymoBbix n nnHefiHboc 
nepeMeiueHuft, coctohlumB M3 nepeflaiomefi h 
npneMHOM HacTefl, ocHOBaHHbift Ha H3MeHeHHM 
3flC, HaBOAHMoti b Kowype npaeMHwea, 
M3MeHflK)U4eRcfl npn n3MeHeHnn yma Me>Kfly 
cerMeHTaviM. 

CpeflCTBO 5 onpe/je/ieHMfl onopHboc 
HanpaaneHnw pa3Memeno Ha oahom M3 
cerMeHTOB 2 m npeAHaanaHeHO ana 
onpeAeneHMfl opueHTaijMH AaHHoro cenueHTa 
oTHOCMTenbHO onopHboc HanpaaneHMfl. 
CpsflpTBO 5 BuroAHee pacnonararb Ha Macmx 
Te/ia, KOTopue flB/wioTC5t Han6onee 
cra6njibHbiMM npw TaKMX craHflapTHbix 
ABkDKeHMflx nonbsoBaTexw, icaic xpAb6a m 6er. 
PeKOMeHAyeTCfl paaMeu^Tb sto cpeACTBO Ha 
TaaoBoR Hacrw. ripn norpyxeHMH nonbaoBaTenw 
b BMpTyaiibHyio peanbHocrb mo*ho 
peKOMeHAOBaTb Ann conee 6bicrporo m tomhoto 
OTcnexMBaHwi opnewTannn ronoBbi Kpenmb 
AononHMTe/ibHpe cpeflprBo onpeAeneHMR 
onopHux HanpaBJieHMfl Ha ronoey. B oahom M3 
BapvtaHTOB ocyiuecTBneHMfl cpeACTBa 
onpeAeneHMA onopHboc HanpaaneHMfi MoryT 
6biTb pa3iwiei4eHbi na CMeacHboc cerweHTax n 
o6ecneMMBaTb pnpeAeneHMe mx yrnoBboc 
nonoxceHMfl Ha ocnoBe mx opueHTai^wPI no 

OTHOLUGHMK) K OOOpHblM HanpaaneHKflM. 

KaK noK33aHo Ha Q>Mr.2, cucreMa 
oTCne>KMBaHHfl n oToopaweHMH nonoxeHvw h 
opueHTamiM nonb30BaTejw b oahom m3 
BapnaHTOB ocymecTBneHMfl coAepacMT onck 
onpoca 6, coAepxaujMH 3aAaK)innR reHepaiop, 
onpeAennKJiHMM HacroTy onpoca n asimmkob 4, 
m cpeAPTB 5 onpeAeneHMA onopHbtx 
HanpaaneHHR, k AononHMTenbHba ycrpoflcTB 7 
ATM BaanMOAeRcTBMfl c o&beKTaMU 
BnpTyaxibHoro npocrpaHCTBa (MaHMnyrwrropbi, 

/PKD^CTMKM, MMHTaTOpbl Opy)KHfl M T. n.). BbOCQAbl 

ojioxa onpoca 6 coeAHHeHbi c aHanoro- 
MMQ>poBbiM npeoopaaoBaTeneM (Aqri) 8, 
npeAHa3HaMeHHUM atw npeoopaaoBaww 
aHanoroBboc AaHHboc c AarnuKoa 4, 
AonojiHMTejibHba ycrpoJicTB 7 m cpeACTB 5 
onpeAeneHMA onopHboc HanpaaneHwA b 
MncJ>poBbie. HanpMMep, c BocbMHoaRtoBbiM 
3HaqeHneM. Buxqa ALjn 8 coeflMHeH c bxoaom 
6noKa HaKonwTejw 9 c KonMHecTBOM anee* 
naM«TM He MeHee HeM (n+m+k). Bnoic 
HawonnTenfl 9 nepes 6noK onpoca 10 cefl3aH c 
bnoKOM AonroBpeMeHHofl nawinTM 11 h cojiokom 
12 noATOTOBKM AaHHboc. BnoK APnroapeMeHHofi 
naMjrrn 11 npeAHasHaqeH An« xpaHeHwa 
AaHHbix o nono)KeHMM m opneHTai^iiM 
nonbsoBaienfl, M3MeH«K)i^nxcfl bo epeMeHH b 
sasncviMocTM ot ero AeMCTBMM, atw 
nocneflyK)mero ncnojib30BaHHfl b caMboc pa3Hux 
i^ennx. npM 3TOM BbixoA 6/iOKa flonroBpe m eH hom 
naMHTM 1 1 MOKGT COeAHHWTbCfl c bxoaom 6noKa 
12. Ejiok 12 noATOTOBioi AaHHbix npeAHa3HaMeH 
Ann cmajKMBaHMfl nonyMeHHboc AaHHboc, 
McicnioHeHMfl cnysaftHbix norpeiiJHocTefi m 
npeACTaB/ieHUfl mx b bma©, npneMneMOM Ann 
nocrpoeHUfl MareManmecKovi MOAenn 
nonb30BaTen«. B oahom M3 BapwaHTOB 
ocymecTBneHHfl bxoa 6jiok3 AOJiroBpeM&HHotf 



nawiflTM Mo^eT 6bi'. BAHHeH c BbocoAOM Al4n, 
mto onpeAanweTOi He nocpe act b e h hu m 
McnonHeHneM ALjn. An« yMeTa ooohx 
BbiujeyKa3aHHbix BapnaHTOB 3/ieMeHTbi 8, 9, 10 
MoryT 6biTb o6^6meHbi icax cpeACTBO 

5 aHanoro-MncfipoBoro npeo6pa30BaHMn. 

BbocoA 6/iOKa 12 noATOTOBKM AaHHbix 
coeAHHeH c bxoaom 6noica 13 nocTpoeHHR 
MaTeMaTMHecxoR MOAenn TpexMepHoro 
npocTpaHCTBa, a kotodom Heo6xoAMMO 

10 OTo6pa)KaTb nojib30BaTena, m MaTeMaTvmecKoR 
MOAejiw nonb30BaTenfl b 3tom npocTpaHCTBe. 
BnoKM 12 m 13 Moryr 6biTb onpeAeneHbi 
o6o6meHHbiM noHATneM KaK 6jiok o6pacoTKM 
H3MepeHHboc AaHHboc. BnoK BBOAa 
AononHKrejibHbix AaHHbix 14, npw noMoi4M 

is KOToporo 3aAaeTCfl AononHMTenbHaw 
MHo>opMamifl o nonbsoBaTe/ie, OTo6pa)KaeMOM 

npOCTpaHCTBe, BpeMeHHbOC COOTHOlLieHUHX 

MewAy ABMKeHUflMM nonb30BaTejifl w 
AMHaMMKO» M3MeHeHMfl OTo6pa)KaeMoro 
npocrpaHCTBa, noAKniOMeH k 6/iOKy 13. 3Ta 

20 nHo>opMai;nfl Mo^ceT npeACTaanflTb coooR Tarcne 
AononHHTenbHbie ceeAeHMfl o nonb30BaTene khk 
pocT, Bee, nan, BoapacT m Apyme. Ecnw 
AononHMTenbHafl HHc|x?pMaL\Hn oTcyrcTByeT wnw 
He TpeoyeTCH, to MaTeMaTHMecxafl MOAenb 
nonb30BaTen« oocHHTbiBaeTGfl Ann cpeAHeno 
MenoBexa co craHAapTHbi m m nponopuMAMM. 
BnoK 13 coAepjKMT cneflyioiMMe 6noKM: 6hok 15 
onpeAe/ieHMfl opueHTanMM ochobhoto cengieHTa, 
Ha kotodom pasMeiueHo cpeACTBO 5 
onpeAeneHMA onopHboc nanpaaneHHfl, no 

30 oTHOLueHMJo k onopHbiM HanpaBxieHMJiM; 6noK 1 6 
nocTpoeHMfl MOAenn nonbsoBaTexw b i|enoM; 
6jiok 17 onpeAeneHHfl onopHoro cenwieHfa 
(cerMeHTOB) nonbsoBaTerw; 6hok 18 
no3ML^noHnpoBaHHH nonb30BaTe^fl 
oTHOCKrenbHo onopu b CMOAennpoBaHHOM 

35 npOCTpaHCTBe, paCCHMTblBaeMOM KOMnWOTepOM. 

C BbocoAOM 6noKa 13 coeAUHeH bxoa 5noKa 19 
o>opMMpoBaHMn M3o5pawceHMfl noA 
HeooxoAKiMbiM ymoM 3peHMfl. Bbocc-A 6noica 19 
coeAHHen c bxoaom 6/iOKa 20 OTo6pa>KeHMfl 
nonoxeHHfl m opueHTai^MM cMOAerinpoBaHHoro 

40 nonb30BaTe/i«, nosni^MOHMpoBaHHoro 

OTHpCMTextbHo onopw b OToopaxaeMOM 
npocTpaHCTBe. 

CHcreMa OTcnexMBaHun h 0T06paxeHMn 
nonoxeHMfl m opn©HTai4Hn nonbdoBaTenn 
pa6oxaeT cneAyromuM o6pa30M. 

45 flaTHHKM 4 m cpeACTBa 5 onpeAeneHUfl 
onopHboc HanpaaneHHft b npeAnoMTMTenbHOM 
BapnaHTe Kpenjrrcfl Ha onequanbHoH oppxpp 
TMna K0M6HHe30Ha win HenocpeACTBeHHo Ha 
nonbaoBaTene b Mecrax ccMneHenuR 3 

5Q cerMeHTOB 2 M Ha caMMX cerwehrrax 2. Oft&KAa c 
• ctdcreMoR AaTHUKOB 4 m cpeppxB 5 AP/ncHa 6brrb 
nerxoft, 6ea TpyAa HaAeBaTbc* m cHUMaTbcfl, He 
AOJDKHa crecHflTb ABvwceHUfl nonbspBaTenfl. 
flaTHHKM 4 Ha 3To8 OAe«Ae KpennTCfl thkhm 
o6pa30M, mo6bi npn ppuxeHm nonbaoBaTenn, 

55 to ecTb H3MeHeHHn yrnoB MexAY cenvieHTaMii 2 
hjih noBopoTa oAHoro KOHi^a cenuteHTa 
OTHOcvrrejibHo Apyroro KOHqa sppnb och 
cenvieHTa, b hux n3MeHRnncb HeKHe 4>M3MHecKMe 
napaMeTpbi. 3tm o>H3MHecKVie napaMeTpu 
AOJDKHbi w3MeH«Tbc« b onpeAeneHHboc 

BO npeAenax b cootbstctbhvi c M3MeHeHM5iMM yrnoB 
Me»Ay cMejKHbiMM cerMeHTaMn 2 ot oahopo 
KpaMHero nonc»KeHHfl ao Apyroro. 

CMCTeMa MOXeT BIOlJOMaTb OCHOBHOe H 

AononHHTenbHbie cpeACTBa 5 onpeAeneHMA 
onopHboc HanpaBneHnft. o6ecneMHBaiomMe 
onpeAe/ieHne yma Me)KAy cerMeHTOM, na 
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KOTopoM pa3Meu;eH0 ooTBeTCTByiomee 
cpeACTBo 5, n onopHbiN... HanpasjieHUflMM. 
OcHOBHoe cpefldBO 5 onpefleneHMfl onopHboc 
HanpaaneHMM" pa3MemaK>T Ha cerMeHTe, 
npnnnMaeMOM 3a ochobhoR cerwem\ 
L(enecoo6pa3H0 ochobho* cerMeHT Bbi6nparb 

T3KMM 06pa3OM, MTOGbl OH Dbtfl OJlMJKe K 

reoMeTpusecKOMy i^em-py no/ibaoBaTe/iP m 6wn 
Han6onee cra6mibHbiM npw TMnoBWx ABWweHMHX 
MenoBeKa: 6ere h xoflb6e. 3tmm TpeGoBaHMHM 
nyHiue Bcero yAOB/ieTBopaeT Ta30Bbifl cenweHT 
MenoBeKa. ripw norpyxeHMM nonb30BaTe/ifl b 
BnpiyanbHyto peanbHocrb Ann Gonee 6bicrporo 

M TOHHOrO OTCne)KMBaHMfl HaKOOHOB H nOBOpOTOB 

ronoBU mokho Mcno/ib30BaTb AononHMTeiibHoe 
cpeACTBO 5 pnpeAe-neHUfl onopHboc 
HanpaBfieHufi, aaKpenneHHoe Ha ranoBe. 

HHCfcopMaiJMfl C AaTMMKDB 4, cpeACTB 

onpeAejieHMfl onopHboc HanpaaneHnPl 5 m 
AononHMTejibHbix ycrpoffcTB 7 B3anMOAeRcTBH» 
c o6"beiaaMn BMpTyaribHoro npocrpaHCTBa 
CHMMaera Ha AL|n 8 m oGHoanaeTCfl b 
cootbqtctbmh c cuma/toM onpoca, 
4x)pMMpyeMbiM aaAaiomMM reHeparopoM 6moKa 
onpoca 6. C ALin 8 MHtJxjpMaijMfl nocTynaeT b 
cooTBOTCTByiou^Me fmeRKM naMHTu Gnoica 
HaKonMTenfl 9. 

BnoK onpoca 10 onpaujMBaer weHKM naMjmi 
6noKa HaKonnTenn 9 h tJx>pMMpyeT 
nc>cjieAOBaTeJTbHoctb AaHHboc, 
xapaKrepM3y»omyK) nonoxeHMe m opMeHTai^Mio 
nonb30BaTenfl, sienna* AaHHbie c 
AonojiHHTenbHbix ycrpoftcTB 7, OTHocfli^necfl k 
KOHicpeTHOMy (TeicymeMy) MOMeHTy BpeMeHM, m 
nepeAaeT mx b Gjiok AonnoBpeMeHHoR naMjmi 
11 Anfl AonrospeMeHHoro xpaHeHvw?. Stmmh 

AaHHbJMM MOttHO BOCnOJlbSOBaTbCfl B nioGoe. 

BpeMfl, 4rw sero mx HeoGxqAMMO ncflaTb b 6jiok 
noflTOTOBKM AaHHboc 12 Anfl nocneAyKxijefl 
oGpaGOTKM. ripn Mcnonb30BaHHM b pexuMe 
peanbHoro BpeMeHM AaHHbie c 6noKa onpoca 10 
HenocpeACTBeHHO nocrynaiOT Ha 6no* 12 
noflTOTOBKM AaHHboc. Ejiok 12 crnaxMBaeT 
nonyMeHHue AaHHbie, MocnioHaeT cnyMaflHbie 
norpeuiHocTM. cfcopMMpyeT Heo6xpAHMyio 
nocneADBaTejibHocTb AaHHboc m npeAcraBnneT 
MX B He06X0AMM0M BMfle aha nocTpoeHMfl 
MaTeMaTMMecKoR MbflenM nanb30BaTejw b Gjiok 

B 6/ioKe 13 crpoviTCfl MaTeMaTMMecKaji 
MOflenb TpexMepHoro npocrpaHCTBa, b kotodom 
Heo6xpflMMo OTo6pa*aTb nonbaoeaTerw, h 
MaTeMaTMHecxafl MQflenb nonbaoeaTenfl b otom 
npocTpaHCTBe. C noMOinbio Gnoica 14 BBOfla 
AononHMTejibHbix AaHHboc b Gjkhc 13 bboaht 
AononHMTenbHyK) MHcJopManMic o 

no/ibaoBaTene, oG OToGpaacaeMOM 
npocrpaHCTBe, BpeMeHHbte ccoTHotueHHp M&KAy 

ABMHCeHMflMM nOJIbSOBaTenfl M AMHaMMKOPI 

MaMeHeHMfl oTo6pa)icaeMoro npocrpaHCTBa. 3Ta 
MHcfopMaqufl moxbt npeflCTaBnjrrb coooft Tawie 
AononHMTe^bHbie caeAeHMfl o nonb30BaTene icbk 
pocT, Bee, no^, BcapacT m flpyme. Ecnn 
ApnonHMTenbHafl MHC|x5pMai^Mfl OTcyTCTByeT mjim 
He TpeoyeTCfl, to MaTeMaTMHecxaa MOAenb 
paocMMTbiBaeTCfl atw cpeAHero MenoBeKa co 
craHAapTHbiMM nponopi^MBMM. Ecjim 
Heo6xoAMMo co3AaTb 3c|x})eKT TynnMBepa", 
KorAa o6i>e»crbi OTo6paxaeMoro npccTpancTBa 
HeecTecTBeHHo oonbiune mjim ManeHbKMe, to 
M3MeHflK)T BBOAMMbie AaHHue o nponopnM5D< 
Me)KAy JiMHeflHbiMM pa3MepaMM npocTpaHCTBa m 
o6"beiaaMM b HeM m JiMHeMHbiMM pa3MepaMM 
no/ib30BaTe/i5». TaKMM xe o6pa30M mokho 
BBOAHTb ycKopeHHoe wnw 3aNieAneHHoe TeneHne 
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BpeMeHM b otc aeMOM n pocTpa HCTBe , 

M3MeH«« AMHaMMKy M BM>KeHMM nOJIbSOBaTe/lH 

npn bboao AaHHboc M3 6jioKa AonroBpeMeHHoR 
naMJiTM 11. Ec/im AaHHbie o ABMxeHMflx 
nojib30BaTejifl nocTynatoT Ha 6noK 12 b pexcMMe 
peanbHoro BpeMeHM, to mojkho yocopyiTb mjim 
3aMeArvrrb AMHaMMKy TeneHMn npoi^eccoB b 
OTo6pa)KaeMOM npocrpa hctb e . 

Bjiok 15 nocrpoeHMfl m opMeHTai^MM 
ochobhoto cerweHTa BbiMMcnfleT m ctpomt no 
nocTynaKHMMM AaHHbiM no/io)KeHMe m 
opweHrai^HKD ocHOBHoro cerMehrra, Ha KOTopoM 
pa3MemeHo ocHOBHoe cpeACTBO onpeAeneHMn 
onopHboc HanpaBneHMM no OTHOiueHMio k 
onopHbiM HanpaaneHMAM. B icaMecTBe onopHboc 
HanpaaneHMM" i^ejiecoo6pa3H0 Mcno/ib30BaTb 
HanpaaneHMfl, cB«3aHHue c reoMamMTHbiM 
noneM 3eMnM, "CeBep-HDr m "3anaA-BocTOK", 
mjim MecTHyio BepTMica/ib, onpeAenaeMyio Ha 
ocHOBe rpaBMTauMOHHoro non« 3ewuiM, m 
HanpaaneHMe m CeBep-K>f. 3tm norm 
cyu;ecTByiOT npaKTMMecKM Beafle m hb 3aBnc«T ot 
nojib30BaTejifl. C noMombio cneiiManbHoro 
cpeAPTBa TMna aneicTpoMarHMTHoro icoMnaca, 
KOMnaca m rpaBMTai^MOHHoro AaTMMica 
ropM30HTanM mjim BepTOKarm mokho onpeAenMTb 
opMeHTauHio nonb30BaTe/w m, b MacTHOCTM, Toro 
cerweHTa onopHO-ABMraTejibHoR CMcreMbi 
nonb30BaTenn ( Ha kotodom 3aKpenneHo 3TO 
cpeACTBO. B Mecrax. rAe cyu^ecTByioT cunbHue 
noMexM mjim MarHMTHoe none 3eMjiM 
3Kpa hm poBa ho, c noMomwo cneuManbHoro 
cpeACTBa mcokho cosflaTb McxyccTBeHHoe none 
onopHboc HanpaaneHMfl. Bsdkho npM btom, mto 
HeooxoAMMO oyAeT ronbico onpeAenMTb 
ODMem-auviK) nonb3CBaTejin b stom none m hg 
TpeoyeTCfl onpeAenwTb a6coj«oTHoe 
paccroflHue ao otmx cpeAQTB c noMoiMbio 
anropMTMOB TpMaHryju^MM, Tpe6yiou^MX 

MHTeHCMBHbDC BbNMCJieHHM. 

B 6noKe 16 JKxnpoeHMfl MOAeriM 
nojib30BaTejw b i^enoM k nocrpoeHHOMy 
ocHOBHOMy cerMeHTy npMCTpaMBaiOT cMexHwe 
cerweHTbi no MaMepeHHbiM AaHHbiM 06 yrnax 
Mexcfly hmmm, a k nocrpoeHHbiM cmsskhum 
cerweHTaM - cneflyiou^Me c«e)KHbie cenvieHTbi m 

TaK BnnOTb AO KOHeHHbDC CerMBHTOB. 

B Gnoxe 1 7 onpeAerouoT onbpHbiR cerMeHT 
mjim onopHbie cerweHTbi nonbaoBaTem 
HanpMMep, eenn nonbsoBaTenb ABMxeTca no 
ropM3OHTanbH0fl rinocKoR noBepxHocr m , 
onopHbiM GyfleT cerMeHT, HaxoAfli4Mticfl hmxo 
Bcex no oTHoujeHMio x MecTHofl BepmicanM, a 
"tomkdR" onopbi - caMafl hmjkhar Hacn> aToro 
cerweHTa. 

B Gnoxe 18 ncoMUMOHnpyjOT nonb30BaTenfl 
OTHocMTejibHo onopu b npocTpaHCTBe, 
paocM MTbiBaeMOM kom nbiOTepoM . Aha stopo b 
cawoM npocTOM cnyMae coBMeu^aioT 
copMeHTMpoBaHHyjo MOAenb nonb30BaTen« m 
onopy nojib30BaTenfl b MOAeii MpyeMOM 
npocTpaHCTBe tbkmm oGpasoM, mtoGu 
coBMecTMriMCb onopHafl MacTb onopHoro 
cerweHTa nonb30BaTenfl m nacTb 
MOAenMpyeMoro n pocrpaHCTBa, wanfliomajicn 
onopofl An« nojib30BaTerw b AaHHbiM MOMem\ B 
cnyMae, Korfla nonbsoBaTenb HaxoAMTCfl b 
ABMxeHMM, HanpMMep b npbwoce, to ecTb 
KaKoe-To BpeMfl e "noneTe", nonbsoBaTenn 
no3MUMOHnpy»0T no oTHouieHMio k onope c 
McnonbaoBaHMeM 6/ikDKaMUjeM npeAbiflymeR 
MHO>opMa4MM o AMHaMMKe ABMKeHMfl. CneAyeT 

MMBTb B BMfly, MTO, MMefl nonHyKD MHC|XDpMaL^MIO 

06 M3MeHeHMM ymoB Me^y cerweHTaMM b 
AMHaMMK©, mo^cho paccMMTaTb Aaxe MMnynbc 
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nonb30BaTen« n cwiy, KOTopoCi oh 
OTTOJiKHyncfl ot onopu. 3to no3BonnT 
cMOflenupoBaTb ABUweHun nojib30BaTenn b 
OTo6pswcaeMOM npocTpaHCTBe, npaKTHMecwi 

MA©HTMMHbie pea/lbHblM. flpH 3T0M, B 

coot Be tctb n \a c H3MeHniomviMcn nonoxeHMeM 11 
opueHTai^Mei^ cerM&HTOB nonb30BaTenn b 
flMHaMMKe, oTcneKMBaeTCfl H3MeHnK>meecn 
nono»ceHne norib30BaTejin (KOopAMHaTbi) m 
opweHTaijuB nojibsoBaTeiiA b ijenoM b 
npocTpaHCTBe. To ecTb no OTo6pa)KeHHOMy 
Mso6paxeHHKD ABMxeHMM nonb30Batenn mojkho 
CyAeT yBMAeTb, HanpMMep, hto nonbaoBaTerib 
CAenan flecHTb tuaroB no HanpaaneHmo Ha 
"CeBep", noBepHyncfl m no6exan Ha "fOro- 
boctok" m TaK Aanee. 

C BbixoAa 6noKa 13 HHc}x)pManwo o 
nocTpoeHHOM MOflann nonbaoBaTerw b 
MOAenupyeMOM npocTpaHCTBe nepeAawT Ha 
bxoa 6roKa 19 cfopMnpoBaHUfl M3o6paxeHM« 
noA HeoGxoAMMbiM yrnoM 3peHun, tao 
ocymecTHnneTcn Bbi6op tomkm apeHHn 
Ha6nK>AaTenA, paccHMTbiBaeTcn u3o6paxeHne 
nonb30BaTenfl noA HeoGxoAHMbiM yrnoM 3peHna 
m b HeoexoAMMOM cnyMae ocyinecranneTcn 
peAaicrnpoBaHVie M3o6pEUKeHMn Ann 
nocneAywiAero OTo6pa*eHHn. C BbocQAa 6noKa 
19 i4H$opMaiiMK> nepeAawT Ha bxoa 6noica 20, 
KoropbiM oTo6pawcaeT nonooKeHMe m opneHTaLjn>o 
CMOAennpoBaHHoro nonbaoBaTenn, 
no3Hi4MOHMpoBaHHoro OTHOCHTe/ibHO onopbt. B 
oTo6paxaeMOM npocTpaHCTBe. B 6noKe 19 caM 
noribsoBaTenb win Apyrvie cropoHHue 
Ha6nK>AaTejiM Moryr no xenaHmo aaAarrb paicypc 
Ann npocMOTpa AMHaMMKM abhxcbhhR 
nonbaoBaTem TaioKe mojkho npu HcenaHMM 
Ha6nioAaTb ABVOKeHvw nonb30BaTenn csepxy 
nnn cni/iay, cocHcy nnn c M3MeH9\\ou\etics\ tomkm 

3peHHfl. npw OTOOpaxeHMM ABlDKeHUH 

nonbsoBaTejw win nonbaoBaTanefl, paHee 
3anncaHHbix b AonroBpeMeHHyio naMATb, mx 
moxho nepeA OTo6paxeHneM OTpeAaKmpoBaTb 
b cooTBeTCTBHW c 3aflaHeH. Mcokho, nanpMMep, 
OToGpaxaTb OAHOBpeMeHHO ABWKeHUR pahopo 
nojib30BaTeji«, aanncaHHbie b nawwTb b pa3Hoe 
BpeMA, kjim oTo6pa>KaTb Ann cpasHeHMn 
ABHxeHMfl paaHbix nonbaoBaTeneH. flBvweHwn 
nonb30BaTejm, b 3aB mcmmocth ot nocraaneHHOM 
aaAa^M, Moryr oTo6pa*aTbcn b BMAe 
ynpomeHHoR CTMriMaoBaHHofl MOAenn nnn 
ji)o6om ApyroM BMAe, 6onee npn6nnxeHHOM k 
pea/i bHbiM H3o6pa3KeHWJM c "peHAepMHroM" 
cnooKHboc cfjaioyp oAe^Abi, kowm, oKpyacaiouiero 
npocrpaHCTBa. B nepBOM cnynae c saAaMeR 
MoaceT cnpaBHTbCfl homtm riio6ofl KOMnwoTep, b 
nocneAHSM cnyMae Heo6xpAMMo McnanbaoBaTb 

AOCTaTOMHO MOUJHblft KOMDbJOTep C XODOliJMMM 
rpa4>MMeCKMMM B03MO*HOCTflMH 

Kax otmohoho Bbiuie npn xapaKrepHCTMKe 
npeALuecTBy HDLi^ero ypoBHR TexHUioi, b 
6QnbuunHCTBe naBecTHbtx cucreM 

0opMnpoBaHne MOAenn noxib30BaTen5) 
npokpBOAHTCfl no a6coniOTHbiM KoopAMHaTaM, 
onpeAenneMbiM c noMou^bto astmhkob 
pacnanoKeHHbtx Ha nonbdoBaTene. ripn 3TOM 
aBTOMaTvmecKM onpeAerweTCfl nonoKBHHe 
nonbaoBaTerifl b qenoM b npocTpaHCTBe. B 
AHHaMMKe aScojiKDTHwe KOopAHHaTbi jw 
TpaeKTOpidto ero nepeMeu^eHvi^. ripvi stom 
npocrpaHCTBO Hau^e Bcero orpaHWMeHo paMicaMM 
BHeiUHiix AaTMUKOB wva ManyMaTeneR, 
paccTaaneHHbix no nepuMeTpy aKTMBHoH 30Hbi 
AeKcTBUft nofib30BaTenfl. B ommm or 3Toro b 
cnocooe m cucTeMe cornacHo n3o6peTeHHK) 
aKTMBHaw 30Ha nepeABWKeHMfl nonb30BaTen« 



npaKTMMecKM hg or\ Aena, TaK Kan Bee, mto 
HyxHO Anfl onpeAeneHun nonoxeHMfi u 
opueHTai^MM nonb30BaTenfl, HaxoAMTCfl Ha 
caMOM nonb30BaTe/ie. npn 3tom saxHO Tortbico 
HannMne KBKoro-nnoo c^nan^ecKoro nonn Ann 

5 pa6oTbi cpeACTB onpeAeneHun onopHbix 
HanpasjieHnfl, a nepeweu^eHne nojibsOBaTenfl b 
npocTpaHCTBe paccMMTbiBaeTcn c noMoiAbto 
KOMnbK>Tepa, b cooTBeTCTBUM c MHct>opMai^nevi 
o6 M3MeHeHnn ymoB Me)KAy cerMeHTaMM m 

10 opneKrauMH OTHocMTenbHo onopHbix 
HanpaBJieHM^. HaweHeHne b npocrpaHCTBe 
motot paccMMTWBaTbcfl Mepe3 KonimecTBo, 
pa3Mep m HanpaaneHne ujaroB nonb30BaTertn. 
An« onpeAeneHMfl pasiuepa tuara Heo6xoAMMO 
3HaTb ymu Me)KAy onopHbiMM cerMem-aMM 

15 nonbaoBarenn b mombht coBepiueHMfl uiara m wx 
nviHe^Hbte pa3Mepbi. Bonee kohkpotho, ah* 
onpeAeneHHfl mara ne/iOBetca HeoGxoAMMO 
3Harb yron MeoKAy 6eApeHHbiMH koctamvi n paeon 
M neBofl HOfM, yron wejKAy 6eApeHHoR Kocrbio m 
roneHbto aha kswcao^ Horn n nviHeAHbte 

20 paaMepbi roneHM m 6eApa. B HeKOTopbix "cnysanx 
MOKeT 6brrb Tame BbiroAHO M3MepflTb ymbi 
Me)KAy cTonofl m naneHbio, a Taiace Me>K 1 qy 
cronoM m nanbuaMM hop. 

Ann ynpou^eHMfl KprnepHfl onpeAeneHMn 
onopHbix cenvieHTOB nepea opuem-ai^nio 

25 cerweHTOB OTHocMTenbHo nnocxocTM mo>kho 
McnonbaoBaTb astmukm, ycraHaBJiMBaeMbie Ha 
noAoujBe noribaoBaTenn. HanpHMep, ecnn Hora 

B K3KOM TO MOMeHT RBJlfleTCfl OnopHOfl, Ha 

AaTMMKe 3aMbiicaeTCfl KOHTaKT, a ecnn Hora 
2Q noAHflta id HaxqAHTcsi Ha Becy, KOHTaKT, 
naooopoT, paaMbflcaeTcn. flaTMHK Tatace McoKeT 
AaBaTb MHcJxjpMai^Mio o creneHU HarpysKM Ha 
KEUKAyto Hory. Mepea creneHb Harpyaiai Ha Hory 
b AHHaMHKe h Bee nonbaoBaTeiifl mojkho 
paccMMTaTb nonyMaeMbi^ mm MMnyjibc u 

35 paOCMHTaTb TpaeKTOpWO ABMKeHMfl 

nojibaoeaTenfl ppxe ppa. npbOKxa. 
Heo6xoAMMbie ashhws Ann pacneTa TpaeKTOpMM 

ABV0KBHM91, ^DM3MHeCKMX XapaKTepMCTVIK 

ABMKeHuR nonbaoaaTenfl mojkho paccMMTaTb 
Taxxce Mepea AHHaMHKy M3MeHeHMfl yrnoB Me^qy 
40 cenweHTaMM. 

Cnoco6 m cMcreMa, cooTBeTCTByiou^Me 

M3O6peTeHM)0, A3KDT p»A COBeptUeHRO HOBbDC 

BoaMOXHocreM, noTopbie 6binu HepeannsyeMbi 

AO STOrO, B MaCTHOCTM B03M0)KHOCTe« 

npoBeAeHMn Tecrnpo Banns m KOHKypcoB co 
45 BcnKoro pQAa abmwbhuhmh: cnopm bhum m , 
TaHi^eBaribHUMM, Ann oqeHKvi npaBMUbHocrvi 
peampoBaHMn Ha npeAnaraeMyk) cvrryai^viio, b 
noeAMHKax. Tame KOHKypcbi mcokho 6yAOT 
npoBQAHTb c paaAeneHneM bo BpeiueHM, CHHMan 
AaHHbie, HanpMMep, c oahopo m Toro we 
noxibaoBaTenn b paanoe BpeMa. 3aTeM am . 
AaHHbie Moryr oueHUBaTbcn, cpaBHHBaTbcn, icaK 
c noMou^bK) KQMnbiorepa, TaK m MenoBeKOM. 
nocne BH3yann3anMM stkx ASMxeHUM Ann 
cpaBHeHnn. Mojkho npoBOAMTb KOHKypcbi cpeAM 
ss MHOxcecTBa nonbaoBaTeneR eAUHOBpeMeHHO. 
Ann 3Toro b pexuMe peanbHoro BpeMeHM c 
HecxonbKMX nonbaoBaTeAeft cHUMaioT AaHHbie m 
cpaBHMBaioT na npaBtmbHocTb McnoriHeHtm, 
npaBn/ibHoe pearvipoBaHne na cMTyai^nio, Ha 
6wcTpoTy peaiqMM, Ha opuniHanbHOCTb 
60 ABWKeHMfl. Taicne KOHKypcu mo)kho npoBOAMTb 
Mewy nonbaoBaTennMM aananeHHoR cwcTeMbi, 
noAKTiiOHeHHbiMM k C6TM MKTepHeT (IntenNet) mjim 
KaKOM-JiMoo cneunaJiM3npoBaHHop! cctm, npnTOM 
3tvi nonb30BaTenn Moryr HaxoAMTbcn Apyr ot 
Apyra Ha aHamrreribHOM yAaneHMM. C noMombio 
TaKO« cMcreMbi mojkho npoBOAHTb MeMnwoHaTw 



O 

•s| 

CO 



no KOMnbJOTepHbiM i i, oco6eHHO c 
norpyxeHneM b BvipTyaribHyio peanbHOCTb b 
nrpax Tuna Action. 

flaHHbie o nonoweHMw m opneHTaunn 
nonb30BaTenfl, 3anncbiBaeMbie b nawurrb, MoryT 
AononHMfenbHO apxuBupoBafbCfl. Bcomokho 
cosAaHMe 6n6nnoTeKH AaHHbtx o mnoBbix 
ABM)KeHM«x MenoBeKa, Ji»o6bix xodaobux 

WMBOTHUX M yHMKailbHbOC flBUXeHHHX, 

3anncwBaeMbix c naBecTHbix cnopTCMeHOB, 
TanuopoB. 

Oaho na BaKHboc npeMMy^ecTB HacTonujero 
M3o6peTeHnn ooycnoBiteHo TeM, hto bch 
cMcreMa flaTHMKOB HaxoflHTCfl Ha nonb30BaTehe. 
Her Heo6xoAMMocTM onpeflennTb aoconjoTHbie 
paccTOHHMfl ao onopHboc Tonex, onpeAenweMbix 

B M3BeCTHbIX CMCTeMaX n03MU>tflMM 

pacnonoHceHM* BHewHux a9TMMkob. 
H306peTeHne AaeT &03M0XH0CTb onpenenflTb 
nonoweHMe m opueHTai^MK) nonb30BaTena 
npaimmecKM b HeorpaHuneHHOM npocTpaHCTBe, 
TAe To/ibKo cymecTByeT none onopHboc 
HanpaaneHnw, OTHocuTenbHo KOToporo mo)kho 
copneHTM poBaTb nojibsoBaTenfl. OnpefleneHne 
onopHboc HanpaanenMfl npeAnonaraeT, icax 
onucaHO Bbiwe, onpeAeneHMe opueHTai^MM 
cerMeHTa, Ha kotopom pacnonoKeHO cpeflCTBO 
onpeAeneHM* onopHboc HanpaaneHMR. 
oTHOCMTejibHo onopHboc HanpaBJieHKfl. B 
KaMBCTB© onopHboc HanpaaneHMfl BbiroAHee 
Bcero ncnonb30BaTb HanpaaneHMH BeicropoB 
ecrecTBeHHbix nonefi 3eM/w, tcoTopue 
npMcyTCTByioT HeaaBMCMMO ot nac npainwecKM 
seafle. B KEwecTBe AByx onopHboc HanpaaneHMPl 
(TpeTbe crpoMTCfl opToroHanbHo k APyM 
npeAbiflyinMM) npeAnoxeHo McnonbaoBaTb 
HanpaaneHMfl "ceBep-ior m "boctoic- 3anaA" 
MamnTHoro nann 3eMnn hjih, HanpMMep, 
"ceeep-ior" h MecTHyjo BepjMKanb, 
onpeAeiweMyK) rpaBMTaijMOHHbiM nbneM 3eMnn. 
npvi HaxoKAeHMM nonb30BaTenH b noMemeHMM, 

3KpaHMpOB3HHOM OT BHeiJJHMX noXiefl, MOKHO 

ycraHOBMTb nznyvarenM McxyccTBeHHbDc nonefi 
onopHbK HanpaaneHMfl. B stom cnyMae, Kaic h 
npewAe, HeooxoAMMo onpeAexiHTb opMewrai^wo 
nojib30BaTenfl b none onopHboc HanpaaneHHHYa 
He aoconKDTHbie paccTOHHMn ao bhciuhmx 
wanyMaTeneH. ripn stom onpeAerraKrrcn ymu 
Me«Ay BexTopoM cerMeHTa, na kotodom 
HaxoAMTCfl cpeACTBo onpeAeneHMA onopHbK 
HanpasneHHM, m onopHWMH HanpaaneHWflMM. 

C noMomwo oTcne)KMBaHM5J noncwceHMsi m 
opweHTanMM nonb30BaTexifl cornacHo 
M3o6peTeHWo bo3mc»kho peanM30BaTb npn 
norpyjKeHMM b BMpiyanbHyio peanbHocTb nam* 
bcio aTpiioyniicy "MaiunHbi BpeMeHM" b paMKax 

3anpOTOKQJlM pOBaHHOft MCTOpMH AeftCTBMR 

nonb30BaTenfl. nonb30BaTenb mojkst b niooofl 

MOMeHT BpeMeHM CBOMX 3anpOTOKDnMDOBaHHblX 

AeftcTBMfi wnM AeBctBMR /iioooro Apyroro repon 
BepHyTbcn Ha ji»o6om orpe30K BpeMeHM b paMicax 
era MCTopnn. 3to MoxeT 6brrh nonesHo b 
KOMnbWTepHboc Hrpax, aha toto mto6w nrpoic Mor 
BepHyTbCfl h M3M6HMTb csoe noBeABHHB Ha 
6onee pe3ynbTaTviBHoe. C yneroM toto, hto 
MoryT 3anncbiBaTbCfl HecKonbKo napannenbHbK 
jiwhmR noBeAeHMfl, nojib30Barenb Anfl 
npoAorttceHMfl Ae^CTBMfl moxbi Bbi6paTb 
njooyKD, Ha ero B3rrmA, 6ortee yAaMHyio. ripw 

MCnOJlb30BaHMM npOTOKO/lOB M3MeHeHMfl 

nonojKeHHfl m opueHTaMMM nonb3oBaTen« b 
AMHawiMKe mo)kho peann30Barb MeTbipexMepnoe 
npocTpaHCTBo, onpeAe/ineMoe TpeM« 

npOCTpaHCTBeHHblMH M3MepeHM«MM H 

BpeMeHeM. B ornmue ot ABV«<eHM« b peanbHoK 
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*m3hm, TAe xeHMe bo BpeMeHM 
ocymecTBnfleTcw TonbKO b oahom HanpaaneHnn 
k 6yAyi4eMy, mo?kho c noMo^bK) sanMcaHHboc 
AaHHbix ocyu^ecTBHTb qbyHio^HK) HenpepwBHoro 

MJIM AMCKDeTHOnO ABMJKeHMfl BO BpeMeHM B 

pa3Hbie CTopoHbi TaK xe zierKO m cboooaho, KaK 
m b npocTpaHCTBe, b paMicax npeABapMTejibHO 
3anncaHHbix b naMjrrb AaHHboc. 

npeAnaraeMwe cnocoC m cucreMy mojkho 
Mcnonb30BaTb npw norpyjKeHMM nojibsoBaTenfl b 
BMpTyanbHoe npocrpaHCTBo ah« OToopaaceHMfl 
3Toro npocTpaHCTBa nonb30BaTer»o b 
cooTBeTCTBHM c ero MeHWK>mMMCfl nonojKeHMeM 
m opweHTauneft. fln« 3Toro Heo6xoAMMo 
onpeAejiflTb none 3peHMfl nonbaoBaTenw, T.e. 

CBeAeHMfl O TOM, C KaKOM BblCOJbl m b KaKyio 

cTopoHy cmotdmt no/ib30BaTenb. nocne 
no3Mi^noHnpoBaHMfl no/ib30BaTen« b 
BMpTya/ibHOM npocrpaHCTBe, c ero noaofi m 
opMeHTaune» f mcwcho no nMHeRHWM pasMepaM 
cerMeHTOB h ymoB Meagqy hmmm onpeAehMTb 
none 3peHMfl nonb30BaTenrt. JlMHe^Hbie 
paaMepu nonbsoBaTena Heo6xoAMMbi Ann 
condMepeH hr c jiMHev^HbiMM pasiwepaMM 
o&beKTOB OTo6pa>caeMoro npocTpaHCTBa. npw 

OTCyTCTBMM AaHHbOC MOJKHO BOCnQnb30BatbCfl 

craHAapTHbiMM nponopuvwMM Menoseica 
cpeAHero pocra. B cooTBeTCTBMki c nanyMeHHofl 
MHqbopMauMeH (JxDpMMpyioT m oTo6paxaK)T 
nonb30BaTertK) BMpTyanbHoe npocTpaHCTBo, 
cooTBeTCTByK>mee ero nonto apeHMfl. 

Hacrroflmee H3o6peTeHMe, noaBorououjee 
oTcnexHBarb ABMxeHMfl nonb30BaTenn 6ea 
cnoKHbtt BHetuHMX ^ycTpoficTB, npMBeAeT k 

paCUlMpeHHK) BO3MQ5KH0CT efl CyiAeCTByKHAHX 
KDMnblOTepHbOC CMCTeM H K CO3AaHM»0 HOBbDC 

o6nacTeR npwMeHeHMfl. flrw OToro Heo6xcwM0 
6yAeT ycraHOBHTb craHAapT onMcaHMJi 
OTcnesKMBaeMboc ABMxeeHuft nonbaoBaTenfl Ann 
Mcnoxib30BaHHfl b paanMMHbDC cucreMax. TaKbR 
craHAapT onMcaHvw ABUKeHMft nonb30BaTerifl 
mot 6bi CTaTb. HanpMMep, Macrbio VRML (w3biKa 
MOAenMpoeaHMfl BMpTyanbHoR peanbHocTM), 
Mcnonb30BaTbCfl b aHMMai^MM m Ann cosAaHMfl 
cneqnanM3MpoBaHHbK GH6nMOTeic 
BOJlbUJMHCTBO KOMnwoTepHboc npMMeHeHHR B 
oyAyiMeM 6yAyr ncnoxibaoBaTb otm craHAapTbi c 
yneTOM bo3mcokhoctm yrjpaaneHMn nporpaMMoR 
nocpeflCTBOM ecTecTBeHHbix ABMxeHuH 
nonbaoaaTejifl, OTcnexoiBaeMbK cnccoooM, 

COOTBeTCTBytOmHM HaCTOfll^eMy M306peTeHMK). 

Ann Toro mto6w eecb napK coapeMeHHbDC 

KOMnbK)TeDHbIX npMMeHeHMft, B KOTODOM . 

ABM>KeHMn npnb30BaTenn pea/iMayioTcn 
KnaBMaTypo«, "Mbiiubio", a>kc^ctmkdm, moxho 
Dbino 6bi HcnojibSOBaTb c npMMeHeHMeM 
OHCTeMbi cornacHo M306peTeHMK>, Heo6XOAMMO 
coaAaHMe C8»3biBaJoi^MX Apa^BepoB, T.e. 
nporpaMM, pacno3Haiou4MX ABMxeHMfl 
nonbaoBaTeiin m npeo6pa3yioii^Mx mx b cumanbj 
cpeAPTB ynpaBJieHMn nrpaMn m MMMTaqnn 

nOAOOHbtX ABUXeHMM. 

Oaho M3 BaJKHboc npMMeHeHMM HacronLqerb 
M3o6peTeHMA cansaHO c ooyMeHMeM 
nojib30BaTerm o6pa3L(OBbiM ABMxeHMnM, 
HanpMMep TaHi^eBanbHbiM, cnopTMBHbiM, npn 
oaAppoaneHMM, ooyneHMM npo<})eccMOHanbHbiM 
ABMxeHMnM. flnn stoto oTo6pa)KaioT 
nonb30BaTenio o6pa3L\OBbie A^nxeHMn. 
Oro6pa>KeHMe ocyiAecTBnnioT nio6biM 

CpeACTBOM: . TeneBM30p0M, BMpTyailbHblM 
LUJieMOM, MOHMTODOM. flna AOCTVDKeHMfl 

nyHLuero pesynbTaTa Ann o6yMaeMoro 

HeOOXOAMMO npeAyCMOTDeTb BO3MO)KH0CTb 

noBTopoB. Bbioopa nioooro paKypca, AnnawnKM 
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McnojiHeHMfl, MaciUTaoa. . >30BaTenb AoruxeH 
CTpeMMTbCfl noBTopflTb AunaceHMfl ksk mohcho 
roMHee, npw stom Ann nocneflyiomero kohtpojw 
ero ABM)KeHMfl AOJDKHbi 3anMCbiBaTbCfl, 
npoTOKOJwpoBaTbCfl, nocne nero ohm MoryT 
cpaBHMBaTbca c o6pa3i40BbiMM. QpaBHeHne 

06pa3HOBblX ABHKeHHR C ABMXeHHflMM 

nojib30BaTe/ifl Mamej npoM3BOAHTbc$? pa3HbiMH 
cnoco6aMM, b tom Mucne caMMM no/ibsosaTejieM 
BusyanbHO, npw OAHOBpeweHHOM OTo6pa>KeHi4M 
Tenepb y*e OAHoapeMeHHO oopasuoBbix 
ABWKeHMfi m paHee aaniicaHHbix abvdkghmR 
no/ib30BaTen«. Bonee MHTepecHofl m 
nepcneKTMBHoB MoaceT 6brrb oijeHKa 
npaBuribHocTn ppuxeHm nonb30BaTenfl 
KOMnbioTepoM nnn cnei^na^MCTOM. KoMnworep b 
cooTBeTCTBMM c 3ano>KeHHOfi nporpaMMoti, 
CpaBHHB ABWKeHUfl nonb30BaTejiH, 
OTcneaoiBaeMbie nepe3 nonoxceHMe m 
opueHtauMK) no/ib30BaTenji t MoaceT BbwaTb 
3aMeMaHMn u peicoMeHAamiM. np/ib30BaTeJib 

BHOCHT KOppeKTHBU B C80M ABM*eHMfl flO 
flPCTHJKeHUfl Heo6xOAMMbIX yMeHMfl M TOHHOCTM. 

3tot npoL^ecc noAooeH ooyneHHK) y 
TpeHepa-Macrepa, OAHara He Tpe6yeT 

COOTBeTCTByiOli^HX (})MHaHCOBbDC 3aTpaT M 

cornacoBbiBaHMfl ceoero rpacJwKa c 
pacnucaHMeM Macrepa. Taican nporpaMMa c 
oopaTHofl csflsbio, coamaHHafl nymuMMM 
MacTepaMM, MoxceT 6uTb TMpawoipyeMa b 
MunnnoHax 3K3eMnn«pax, m Kaavibifi CMoaceT eio 
nonb30BaTbCfl b yAo6Hoe Ann Hero Bpeimn. 

kboepeTeHue Taxxe mojkot 6biTb 
ncnorib30BaHO Ann KOHTporm AoanpoBaHHbix 
4)H3HMecKnx Harpy30K nonb30BaTenfl. 
HanpMMep, Ann KOHKpeTHoro MenoBexa 
3aflaeTCfl Harpy3xa b coorBeTCTBMM c 
peKQMeHAaijMflMM Bpana hum TpeHepa. Ecnn 
TaKMX HHAMBHAyaribHbix pexoMeHAaijMfi HeT u 
hot o6\x\ux npoTMBonoKa3aHMM, KOMnbioTep 

MOJKeT CaM BblMMCHMTb M peKDMeHAOBaib 

csMcreMy Harpy30K Ha icaxow-To nepwoA apeMeHM. 
flnfl onpeAeneHkw narpyaoK Moryr 6biTb 
HcnojibaoBaHbi AaHHbie o nepeneceHHUx m 
xpoHMMecKMx 6ane3H*x, Bee, poor, non, 
B03pacT, Mejib TpeHMpoaoK, cTeneHb 
c})H3HMecKMX m sMOL^MOHa/ibHbix HarpysoK B 
TeMeHUe aha. Moxho npoBGflMTb 
cnennannanpoBaHHbie npeABapnTejibHbte 
Tecrbi, xoHTponwpyfl peaio^Mio opraHW3Ma, 
HanpHMep creneHb H3MeHeHMSi nynbca npw 
, A03MpoBaHHbDC Harpy3icax. 

nocne onpeAeneHMfl Harpy3Kn KOMnbioTep 
MOMceT BMAatb onTHMa/ibHbie peKoweHAai^MM Ha 
onpeAeneHHbw cpox. nonb30Barenb npwcrynaeT 
k aaHflTMflM, ncnonb3y« cMcreMy AaTMMKDB, 
Han6onee nemo OTcnexMBaiomwx ABWDKennji 
nonbaoaaTenfl h A^HHbie o Harpyaicax Ha 
OTAe/ibHbie MacTM Tena nenco paccMkrrbiBaeMbie 

no MHC|X)pMamiM O ABVOKeHMflX. npM TaKMX 

saHATHRx none3Ho ncnonb30BaHne AaHHba c 
AamHKOB ny/Tbca nonbaoBaTenn, a npw 
Heo6xoAMMocTM m Apymx c{)M3H0^orvmecKMx 
noKa3aTene«. 

Ecnn nonb30Baienb norpy)KeH b 
BMpTyanbHyK) peanbHOCTb n Mcnonb3yeT 
rpeHauKep, no3Bonfljoi4nR coBepiuaTb 
HeorpaHMMeHHbie ABVDKeHMfl, to 4>vt3MHect^vo m 
aMoiyioHanbHyio Hanpy3icy Ha Hero mokho 
perynnpoBaTb c noMoinbio 3arpyxaeMoR 
nporpaMMbi, MeHnn cio>KeT, AWHaMnny n ycnoBun 
oKpyacaiomeM nonb30BaTen« o6craHOBKM. B wrpe 

TaKOfi KOHTpOJlb M0JK6T OCyil^eCTBTlflTbCfl 

A03npoBaHneM KO/iMMecTBa noHBnntoLAMXcn 

npOTHBHMKOB, HanpJDKeHHOCTbK) ooxeTa, 
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HeOOXOAMMOCTblO AOCTaTWHOM CKOpOCTbK) 

npecneAOBaHMn npoTMBHMKa unn yxoAa ot 
onacHbfx wecT. HyTeM TaKoro perynnpoBaHMw, 
ocymecTB/ifleMoro He3aweTHo arm 
nonbaoBaTenw, mo)»cho noAAepjKMsaTb, 
HanpuMep, nyxibc b onpeAeneHHboc npeAenax b 
TeMeHUe 3aAaHHoro BpeMenn. f1pn AOCTHxeHnw 
3aAaHHofl Harpy3KM Heo6xoAMMO noAPOAMTb 
nonb30BaTenn k BbinonHeHMio saA3MM m 
saBepujeHMK) ctoxceTa. 3to noaBonur 
nonbsoBaTeriK) 3aBepujMTb TpeHnpoBKy c 
MyBCTBOM AOCTVUKeHMfl pesynbTaTa b 
SMOi^MOHanbHo npnnoAH«TOM HacTpoeHMH. 
CoBpeMeHHue nrpbi, k co>KajieHMio, He 
yAoaneTBopflJOT stmm npMHi^nnaM. HrpoK Man\e 
Bcero HenoABuweH, to ecTb oTcyTCTByeT 
4>H3MMecKa5i Harpy3Ka npn BbiooKO^ 
3Nioi;noHanbHofi HarpysKe, mo mokot 
npMBQAMTb k crpeccaM w AenpeccMAM. Hrpu n 
TpeHnpoBKM, ocymecTBrmeMbie c 
KOHTpojiMpyeMbiMM (pvumeoMMH VI 

3MOL\HOHanbHblMH Harpy3KaMM, MOn/T 6WTb 
XODOUlMM CpeflCTBOM OT mnQAMHaMMM M 

HepBHba neperpysoK, cny)KMTb BcecropoHHeMy 
rapMOHMHecicoMy paaBMTMto jimmhoctvi. 

TpeHnpoBKM c 3aAaHHbiMM (t)K3vmecmMvi 
Harpy3KaMn, conpoBO)KAjaioqMec5i 
no3HaBaTexibHoA nnn pa3aneicaTenbHoA 
MHcJxjpMai^Me^, Mon/r ocymecTBJwrrbCfl 
norpyxceHneM a onpeAeneHHyio, Bbi^vipaeMyto 
nonbaoBafeneM. BnpTyanbHyio cpefly. 
HanpuMep, KOMnbioTepHafl nporpaMMa MOxeT 
MOAenHDOBaTb npo6e>KKy- 3KCxypcmo no 

HSBeCTHblM MecTaM C niAOM, KOTOpblK MOT 6bl 

paocKasbiBaTb o AocronpuMeMaTejibHocTwc m 
saAaBaTb TeMn SKCKypcHH ujaroM nnu 
npooexKoH c onpeAeneHHofi win MeH*\ou\encR 
no Heo6xpAMMOCTM CKopbcTbio. DKOcypcwo 
mo)kho oyAeT noABOAMTb k saBepujeHMK) npn 
AocTMxeHHM onpeAeneHHO^ saAaHHOft HanepeA 
Harpy3KH. Tax khk 3aflaHMfl HHAUBMflyanbHbi, b 
naM«TM KOMnbioTepa Moryr 3anncbiBaTbCfl 
AaHHbie o npeAbiAy^Mx 3aH5miflx m Harpy3icax 
Ann nocneAOBaTenbHoro K3MeHeHHfl Harpysox 
ot HaHanbHboc x cTa6wnbHbiM peKOMenoyeMbiM. 
Opu stom HopManbHbie nocrojmHbie wnn 
MeHflKXAnecfl HarpysxM nso aha b AQHb Moryr 

ObTTb OKDatUeHbl 3MOL|HOHanbHO M 

conpoBCMKAaTbCfl hoboA m noiiesHofi 
MHctopMauweR. Arm nynujeR OMouMOHanbHoR 
oxpacKM nonbaoBaTenio mojkho 6bino 6u 
npeApcraBJWTb Bbioop nana rMAa n ero 
B03pacra mjim MOAennpoBaTb eiwy mmma« 
M3BecTHoro apTMcra nnn nonvmiica. 

Ecjim no/ibsoBaTenb, Hcnonb3yn CMcreMy 
AaTMnicoB, nonyqaeT Harpy3Ky 6e3 norpyxeHnw b 
BnpryanbHyHD peanbHOCTb, KOHTponb 3a 
Harpy3xaMM MoxeT oc^ecTanjrrbcfl 
npoqeccopoM, a oopaTHaa CBH3b - Mepe3 
HayuuHMKM, no cnyxoBOMy xaHany. (Ipoqeccop 

MOJKeT CO06lHMTb O Heo6X0AHM0CTM M3MeHeHHfl 

oooiero TeMna Harpy3ox unn Harpy 30K Ha 
OTAe/ibHbie nacTH Tena. Taicne BbiBOAbi 
AenaioTCfl no n Hc(x)pMa l\ , nocTynaiomeK c 
cncreMbi Ann oTcnexMBaHun m opueHTai^nn 
nonbsoBaTenn b cootbbtctbum c nporpaMMoft 
pacweTa Harpy3ox. 

4>opMyna M3o6peTiBHMfl: 

1: Cnooo6 oTcne)KMBaHMn m OTo6paxeHHfl 
nono)xeHM5! n opueHTai^HM nonb30BaTexifl b 
n pocTpaHCTBe , npw kotodom onpeAe/wiOT 
hapaMeTpu nepeMeu4eHM5» MacTe^ Tena 
nonb30BaTenn, npeo6pa3yioT nonyMeHHbie 
AaHHbie MSMepeHMR b Tpe6yeMyio 4>opMy nx 
npeACTaaneHMn m 06pa6aTbiBaK>T coBOKynHocTM 
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npeo6pa30BaHHbix aphhl /ia nonyneHMfl 
AaHHbix, onpeAenniomMX nonoxeHMe m 
opueHTaumo nonb30BaTenn b npocTpaHCTBe, 

OTJlMMaJOmMMCfl TeM, WTO 

a) aaKpennflHDT y Ka^oro M3 ochobhux 
comieHeHuR cerMeHTOB onopHo-ABMraTenbHofi 
cucTeMbi nanb30BaTe/ifl cpeflCTBo onpeAeneHMH 
no MeHbiueM Mepe OAHoro yrna msjkay 
cerMeHTaMM, npuMWKajo^viMn k 
cooTBeTCTByiomeMy conneH© hm k> , 

6) pa3MeiMaiOT no MeHbwefl Mepe Ha oahom 
M3 cerMeHTOB onopno-ABMraTejibHofi cucTeMbi 
nonb30BaTenfl cpeACTBO onpeAeneHMH onopHbix 
HanpaaneHMfi, 

b) onpeAP/iflK)T opweHTatjMio no MeHbwefi 
Mepe oAHoro cerMeHTa, Ha kotodom paaMemeHo 
cpeACTBo onpeAeneHMfl onopHboc HanpaaneHMfi, 
OTHOCMTenbHO . ynoMflHyTwx onopHboc 
HanpaBneHMM, 

rj onpeAenjHOT ymbi Meaw cerMeKraMM, 

npHMbiKaJOU^MMM K ynOMflHyTbIM OCHOBHbIM 
COHJieHeHMflM, 

A) onpeAenaioT opueHTai^njo m nonorceHMe 
nonbaoBaTerw b qanoM b npocTpaHCTBe Ha 
ocHOBe nonyMeHHbix anaMeHuR ymos m 
opueHTauMM ynoMHHyToro no MeHbiuefl Mepe 
oahoto cerMeHTa, Ha kotodom paaMeineHo 
cpoACTBO onpesfleneHMfl onopHbix HanpaBneHMM. 

2. Cnoco6 no n.1 . OTJWHaiomM&csi TeM, hto 
noBTopnwT c aaAaHHofl nepwoAHMHOCTbio 
BbinoiiHeHMe onepatiHR c (b) no (a) Ann 
nonyMeHMH B3anMocB«3aHHbtx 
nocneAPBaTenbHOcreft ashhux, onpeAenaiounKX 
M3MeHeHMe bo BpeMeHH nonoaceHHfl n 
opneHTannn nonb30BaTen« b npocrpaHCTBe b 

COOTBeTCTBMM C efO peaHbHblMM ABMJKeHWflMM. 

3. Cnoco6 no n.2, oT/iHMajoLijHHCfl TeM, hto 
ocymecTBTWKJT pemcrpauMK) nonyMeHHbix 
A3HHWX noncwceHWfl m opueHTai^nn 
nonb30BaTerw b npocrpaHCTBe atw 
nocneAyioiAero ncnonbsoBaHvifl. 

4. Cnoco6 no n.1 t OTnuHajouinftcfl TeM, hto 
npw ocyi^ecTBneHMH onepanMM (a) McnanbsyioT 
3HaMeHH« jiMHeftHboc pa3MepoB cerweHTOB 
onopHo-ABurarenbHoR cwcreMbJ nonb30BaTenn m 
Aono/iHMTenbHo ocyujecTBnflioT cneAyiou^Me 
onepauHH: 

e) onpeAenaioT onopHbiR cerMeHT wjim 
cerMeHTbi onopHO-ABMraTenbHoR cucTeMbi 
nonb30Barenfl, 

k) no3Mi\HOHHpyiOT ynoMflHyTbiB bnopHUfl 
cerMem- win cerMeHTbi oTwocwTeribHo onopu b 
OTo6paMcaeMOM npocrpaHCTBe.. 

5. Cnocoo" no ri.4, pTJiMHajoinnRcfl tom, hto 
noBTopjwoT onepamw c (b) no (*c) c saAaHHbfl 
nepHOAMMHOcTbio atw nonyMeHHfl m pemcTpai^M 
nocneAOBaTe/ibHocTM AaHHbix nonoxeHMH m 
opueHTai^MH nonb30BaTerw b oToSpaxaeMOM 
npocTpaHCTBe m atw oToGpaxeHH* ABM*eHn& 
nonb30BaTerw b cooTBeTCTBMM c nonyneHHUMH 

A^HHblMM. 

6. Cnoco6 no n.5, oTnwnaiomMMCfl TeM, mto 
ABKJKeHvui noribaoBaTenfl OTo6pa>Ka»oT b 
peanbHOM BpeMeHH. 

7. Cnoco6 no n.5, OTJiHnaioiUHitcfl TeM, hto 
ABVDKeHMH nonb30BaTenn b cooTBeTCTBun c 
3aperncTpMpoBaHHbiMM a^hhumh OTo6paxaiOT 
no Mepe HeooxoAMMoc™ b nocneAyioujMH 
MOMeHT BpeMeHH. 

8. Cnoco6 no n. 6 mjih 7, OTnunaiou^MRcfl 
TeM, hto ABWKeHHfl nonb30BaTena OTo6pa>KaK>T 
b cooTBeTCTBHM c Heo6xoAMMbiM paKypcoM 
Ha6nroAeHnyi. 

9. Cnoco6 no n.6 wnn 7, OTnnHaMDiAnRc5? TeM, 
mto Aono/iHMTenbHO ocyiAecTBJinioT 



peAaKTHpoBaHne . -leHHoro OTo6pa)KeHMfl 
ABvwKeHnii nonbsoBaTenw m 0To6pa)KaioT 
OTpeAaKrupoBaHHoe M3o6paxeHne ero 

ABWKeHH«. 

10. Cnoco6 no ntoooMy M3 nn.1 - 9, 
oTnnHa»oiHM^cfl TeM, hto b KanecTBe onopHbix 
HanpaaneHM^ ncnojib3yjoT HanpaaneHvw 
"ceBep-jor 1 ' AamnKa reoMamviTHoro nona m 
HanpaBneHMfl A^TMHKa MecTHOM BepTMcann. 

11. Cnoco6 no nio6oMy M3 nn.1 - 9, 
10 omMMaKHMMflcfl TeM, hto b KaHecTBe onopHboc 

HanpaaneHMK ncnonb3yioT HanpaBneHMfl 
"ceBep-ior" h "3anaA-BocTOK" Aarnnica 
reoMamnTHoro norm. 

12. Cnoco6 no n»o6oMy m nn.1 - 9, 
omMHaioiAMftcfl TeM, mto b KanecTBe onopHboc 

is HanpaaneHMft vicnonb3y)OT HanpaBJieHHB, 
qbopMHpyeMbie da pocraG k/ih3 iipoBaH h bi mm 
AaTHMKaMM onopHbix HanpaB/ieHMM. 

13. Cnooo6 no jiioobMy M3 nn.1 - 9, 

OTHMHaiOmMMCfl T6M, HTO B KaHeCTBe OnODHbDC 

HanpaaneHMM ncnonb3y»OT HanpaBneHMfl, 
20 qbopMMpyeMbie BHeuiHUM mctohhmkdm onopHbix 
HanpaB/ieHMM. 

14. Cnoco6 no JiioooMy ms nn.1 - 9, 
OTHMHaiOLAMftcfl TeM, mto b KanecTBe cpeACTBa 
onpeAonenMfl onopHbix HanpasneHMR 
ncnonb3yioT no MeHbiueR Mepe OAHy napy 
npocrpaHCTBeH ho pa3HeceHHbix a^tmmkob 
aooonioTHbix KOopA^Hat, pa3Meu\aeMyK) no 
MeHbiueR Mepe Ha oahom ua cerweHTOB 
onopHO~AB MraTenbHOM CMcreMbi nonb30Barcrm. 

15. CnocoG no nioooMy W3 nn.4 - 14, 
30 oTfiHMaiomMRcfl TeM, hto nnHe^Hbje pasMepbi 

cerMeHTOB onopHO-A3nraTenbHoW cwcTeMbi 
no/ib30BaTexifl 3aAaiOT Ha ochobo nsBecTHba 
nponopi^HM Tena nenoBeKa c HcnonbaoeaHneM 
AaHHbK pocra nonb30BaTerw. 

16. Cnocp6 no nioooMy us nn.4 15, 

35 OTTlMMaKHUMRCJl TeM. HTO MaCUJTa6HpyK>T 

3HaneHMfl /lHHefiHboc pa3MepoB cerweHTOB 
onopHo-ABMraTenbHoK CMcreMbi nanb30BaTenfl 
Ann oooTBeTCTByiomero M3MeneHHfl ero 
pasMepoB OTHOCMTenbHO OTo6paxaeMoro 
npocTpaHCTBa. 

40 17. Cnoco6 no nioooMy M3 nn.4 - 16, 
OTJiHHaioiAHMCfl TeM, hto npn MCnOJlb30BaHMH 
MaHMnyjWTopa Ana B3aMMOAeHCTBMB 
nonbSOBaTejifl c o&beiaaMM OTo6paxaeMoro 
BMpTyanbHoro npocTpaHCTBa nonoKeHMe 

_ MaHMnyrwTopa onpeAerwioT no nonoxenwo 

45 yAepacHBaiomeH ero pym nonbsoBaTerw, a 
TOHHyio opweHTai^iio MaHnrryrwTopa 
onpeAenflraT c noMomwo paaMeiAaeMoro Ha H3M 
ApnonHMTenbHoro cpeACTBa onpeAeneHMfl 
' ync*WHyTbK onopHboc nanpaaneHMfi. 

Sq 18. Cnoco6 no nyoooMy ms nn.1 - 17, 

OTHMHaiOmMHCfl TeM, HTO B KaHeCTBe OCHOBHbDC 

coMneHeHMfl Me>Kfly . cerMeHTaMM 

onopHo-ABMraTenbHofl cucTeMbi nonbaoBaTe/w 
BwoVipaioT Ta3o6eApeHHbiR cycraB, KoneHHue 
cycTaBbi, roneHOCTonHbie cyctaBbi, nneneBbie 
5$ cycTaBW, /KDKTeBbie cycraBbi, KucreBwe 
cycTaBbi, coHneHeHiie ronoBU h nnen h 
ccmneHeHMe rpyAHoro m noncHMHHoro OTAenoB 

n03B0H0MHMKa. 

19. Cnoco6 no n.18, OTJiHsaioiUHMCfl TeM, mto 
b KanecTBe ocHOBHboc coMJieHeHnw 

60 AononHMTenbHo Bbi6npaioT cycraBbi cronu h 
nanbi^eB kmctm pyK. 

20. CHCTeMa oTcne^MBaHMH m OTo6pawceHHfl 
nono^eHMfl m opneHTaL\MH nojib30BaTenfl b 
npocTpaHCTBe, coAepjKaii^a^ mhokgctbo 

AaTHMKOB napaMeTDOB ABH>KeHMfl, 

pa3MeiueHHbcx Ha nacTflx Tena nonb30BaTenn, 
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cpeflCTBo npeo6pa30BaH» • ima/ioB astmukob 
b Tpe6yeMyio QbopMy mx npeACTaBneHun, 6jiok 
o6pa6oTKM H3MepeHHbix AaHHboc, bxoa KOToporo 
coeAHHeH c BbixoflOM cpeAdBa 
npeo6pa30BaHM«, m 6nox oToopaxeHMfl 
npocTpaHCTBeHHoro nonoaceHMfl w opweHTai^iin 
noJib30BaTenfl, CBfl3aHHbiii c ojiokom o6"pa6oTKM 
M3MepeHHboc AaHHbW, oTJiMHaiomaacfl TeM, hto 
coAep)KMT cpeACTBO onpeAeneHMfl onopHbix 
HanpaaneHMK, pa3Meu;eHHoe no NieHbiuePi iwepe 
Ha oahom M3 cerMeHTOB onopHo-ABuraTenbHoR 
cHCTeMbi no^b30BaTejifl, 6jiok onpoca, 
coeAMHeHHwft KaHanawM onpoca c AaTMUKaMM 
napawierpoB ABHxeHna m cpeACTBOM 
onpeAe/ieHMA onopHbix HanpaaneHMM, npn stom 
buxoa 6/ioica onpoca coeAMHeH c bxoaom 
cpQACTB npeo6pa30BaHHfl, a b KanecTBe 

AaTMMKOB napaMBTpOB ABM5KeHMfl MCnonb30BaHbl 

AaTMWCH oTHOcnTen bH boc ymoB noBopoTa, 
pa3MemeHHbie b Hen ocpe act Be h ho 6nM3ocTM 
ot ccHOBHbix comieHeHUM Me*fly cenvieHTaMM 
onopHo-ABuraTe/ibHO^ cwcTeMbi nonbsoBaTena 
win Ha caMMx cerMeHTax. 

21 . CwcreMa no n.20, QTnma\ou\aaca TeM, 
wto cQAeprcwT no MeHbwefi Mepe oaho cpeACTBO 
B3aMM0AeRcTBnn nonb30BaTejw c o&beKTaMM 
BMpTyanbHoro npocTpaHCTBa, Ha kotodom 
pa3MeiqeH0 AononHHTenbHoe cpeACTBO 
onpeAaneHMfl , onopHbix HanpaaneHuR, 
CBfl3aHHoe KaHanoM onpoca c 6noKOM onpoca. 

22. CwcreMa no n.20 wnw 21 , OT/niHaioiAaacfl 
TeM, hto AaTMMK OTHOcMTenbHoro yma noBopoTa 
BwnonHeH b bmag TeH3CAaTHMica. 

23. CwcreMa no n.20 una 21 , oTnnHaK>maflca 
TeM, hto AaTMMK OTHOcMTenbHoro yrna noBopoTa 

BbinOJlHeH B BMAe OnTMHOBOnOKOHHOTO AaTMMKa. 

24. CMcreMa no nioobMy M3 nn.20 - 23, 
oT/twaiotnaflCfl TeM, hto cpeACTBO 
onpeAeneHMA onopHux HanpaaneHuR coAepxaiT 
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AaTHMK reoMarHMTh tonn. 

25. CucTeMa no n.24, OTniiHajomancn TeM, 
hto cpeACTBO onpeAeneHMH onopHbix 
HanpaaneHMii AononHMTenbHO coAepxcviT abthhk 
MecTHOM BepTMKann. 

26. CnpTeMa no n.25, omnHatoinaflCH TeM, 
hto b KanecTBe AaTMUica MecTHofi BepTweanM 
ncnonb30BaH AaTMMK rpaBMTai^MM. 

27. CucTeMa no nioooMy us nn.20 - 23, 
OTnMHaioinajicfl TeM, hto cpeACTBO 
onpeAeneHMfl onopHbix HanpaBneHMfl coAep>KMT 
AaTMMK cumana MocyccTBeHHoro BHeiuHero 
MCTOHHMKa onopHbix HanpaBneHMfl. 

28. CucTeMa no nioooMy M3 nn.20 - 27, 
OTnHHaioinaacfl TeM, hto coAepacwT cpeACTBO 
xpaHeHHA npeo6pa30BaHHbix M3MepeHHboc 
ABHHbix An« nocneAyiomero BocnpowsBeAeHMfl 
npocTpaHCTBeHHoro rionoaceHMH n opweHTai^MM 
nQnb30BaTenn, cefl3aHHoe ujmhoR nepeAaHM 
AaHHboc c 6noKOM oopaocmcH M3MepeHHbix 

AaHHbOC. 

29. CucTeMa no nioooMy M3 nn.20 - 28, 
oTnwHaioiAaflcn TeM, hto coAepxcuT cpeACTBO 
BBOAa AononHvrrenbHboc AaHHboc, 
npeAHaaHaHeHHboc pps\ ncnonb30BaHMfl npu 
nocTpoeHMM MaTeMaTMHecxofl Moae/iM 
TpexMepHoro npocTpaHCTBa h MaTeMaTMHecKO« 
MOAenn OTo6paxaeMoro a HeM noxibsoBaTenfl, 

OOeAHHeHHOe C CO0TB8TCTBy joii^m m bxoaom 
6noxa o6pa6oTKM naMepeHHbtx A&HHboc. 

30. CucTeMa no njocoMy M3 nn.20 - 29, 
OTnHHaioiAancfl TeM, hto coAepjKMT 6jiok 
qbopMMDQBaHMfl u3o6paxceHMfl noA TpeoyeMbiM 
ymoM 3peHw? h peAaKTMpoBaHMfl M3o6paxeHM n , 

C80MM BXOAOM COeAMHeHHblft C BbOCQflPM 6A0Ka 

o6pa6oTXM M3MepeHHba AaHHboc, a BbixoAOM - c 
bxoaom 6noica OToOpaxeHMfl 
npocTpaHCTBeHHoro nonoKeHun m opweHTai^MH 
nonb30BaTen«. 
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